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We want students to learn to view the-earth as their home
planet and respond to its-phenomena on a,persbnal level.' We can
teach students the mechanics of weathering and the physics of a
breaking wave, but we must also allow them to meet and sense the
edrth, in a personal way. -.If' we can help them reach this gbal,
they will experience a thrill in every sunset and an exhilaration
in every windy day or walk in the countryside that will add im-
measurably to the' quality of their lives and ours, as well.

Fred L Beyer
. Curriculum Specialist,

School 'Television
Division of 'Educational Media,/

Department of Public instrudiCor
Raleigh, North Carolina 27611,
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.Harvey; and43ill,Wilson-Whei-served on the advisorycomiattee and helped write the

and reviewed the early programs; ,propOsing _changes !that greatly., improved other
programsb ,Within the State Department,of Public Instruction,,Reta Richardson and

basic curriculum document' on Which the series is ,based, Later' they offered, advice.

Tr. Paul Taylor helped .unraitel the aaysto day problems of finance and logistics

Paul.etta Farker,JameS Hooks, Rue. Rush, John MdLainYDr. Ernie .Knowles , Dr. Cyril

production'e.gfort in many WaYg.', Th63e are4many who volunteered their time and
effort witli.littlepr no:rewardo Special thanks are,; due to Ddrothy Zimmerman,'

any projeFf sOch as the WHAT ON EAR' -17 dozens, of

.thatrgo with any-project 'thi's s. .

0 0.

.

,

The prOduttion to .of CUiry Leslie. Jim Bramletf, and Charlie Huntley put:
in thousands of hour in 4-ain, snow, andblowing sand to get the necessary fiat .
and then worked nights and weekends assemblingtthe pieces into finished progfams,
Their talents, dedication, and Creativity are'largely)Tesponsible for the quality-
of the final product. 17

. .
.

- % .=

. DozenS ofidther individuals from the. National' '`ark Servite; NatiOne Weather
Service; Duke Marine Laboratory, U.; S. Geological,Spriey, Smithsonian Institution,

., and North Carolina-Consolidated' University System devoted time and,effort to the
production ofindividual"segmentss.-'

.

A_ gigantic thank you is due to MT. James Carruth who secured the administrative
and-financial support of ihe'Statd -Board-of Education and helped to make the series

possiblethroggh his c6ntinued,support and,endouragement. After his retiretent,
Mrs. Elsie BruMback cOntinued suppdrting the effort as it moved, toward its.. con=

clusion. With6ut their aid WHAT ON EARTH? simply would not exist.

.

Finally, to all the hundreds of peopi4 who helped with individual problems and 1
,to the teachers 1'i/ha:spurred us on with their advice and encouragementthank you

's series belongs ':to you and your studentS and would never have existed without
your insistence on the best `in support,. materials. for students studying the earth.-



.*, History
. . .

The television series, you are-about touse was conceived-in 1970 during the
production of 'Intervice tele ision course for teachers. The participating
teachers had as ed for visdal,:tools to help students ,with earth science topics
on. local'breeze , mapping, be landforms, aid folding: In many cases we were

'unable to'find any usable material, and inmost gases those materials that had
been produced were inapproPriatefor use with midetle school' students. As a result,
a proposal wassohmitted to t e North Carolina State Board of Education for-the'.
produCtion of a television se ies to be Used by eighth-grade students studying earth
science, The-board gave its'apprbval an' work began in the, spring of 1971 on the,
programs'that were to becdme VHAT ON

The first task was toestablish a couYse.of study that could be used as a
scope and sequence for 'the television prOgrams. An advisory committee consisting
of an astronomer a reteorOlogiSt, an oceanographer, t geologists, three teachers, .

-an administratOr,and two television specialists met to help the curriculum
specialist develop a list of-concepts,appropriate.for eighth-grade students. -A,
series ofobjectives and .a teaching outline were written,.and along With the concepts,
were publiShed as EARTH SCIENCE: A COURSE OF STUDY FOR WHAT ON EARTkt?-LATELEVISION
SERIES.

%

--As the course of study was being printed; the entire program was Studied to
select topics for which television treatments would bemost effective.. Scripts
were written and production of the first three programs began irCOctober 1971.
During the following September, the programs were broadcast .on a trial basis.
Fifty-lhree teachers helped evaluate those early efforts and their comments were
useci.to revise the program format. In addition, the productiOn.team and metber,
of thA advisory committee evaluated students' respbnses., In subsequent years,
teachers continued to offer suggestions and co nts whici influenced-the...development
of the entire series. Three more programs we e produced during the 1972-73 school
year and, in September 1973 the production te once again yisitedclassroomi for
a-first-hand look at student reactions to all six programs. '

. .

. -During the 1973-74 school year, the production effort intensified. -The film
crew traveled to the National.Oceanic and A spheric Administration's climatic
and forecast centers, preparations were made or two of the three major location
filming efforts, nd much of'the filming for rohe meteorology pgrams was completed.
In May, the production team flew to Denver, d began a six-week location .shooting
schedule that included scenes for all the ge logy programs and several shoreline
programs.

Among the locations filmed, were the R ckr Mountain National Park,
Chaco Canyon National Nbnument, the Grand C yon Yosemite'National Park, and
the California coast. Returning from theW st

yon;'

production crew irmediately
joined the Duke University research vessel, EA TWARD, for a' two-week cruise that
resulted in most of the film you will see. Programs 15-and 16. .

Asthe fall and winter of 1974-75 passed, work'continued Ckthe meteorology
and oceanography programs. In December the crew spent One week faring behind
the scenes in the Smithsonian Institutioh's Mineral Scibnces'Division. The resulting,
film included close-up,looks at hundreds of nerals, high- lighted the Heve
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Diamond. ByMay, all. of the meteorolotr proghms, the oceanography and shoreline
-

programs, and the gology program-on-minerals:c*re completed. -

In June of'1915, thesecond Western fil4ng trip carried the cameras to,...

Craters of the Moon National Monument, Hebgen Valley,fhe Beartboth Plateau,
Yellowstone, the,B1ack Hills ands the Badlands. The trip, whith included shooting .

under desert conditions and on'snow eighteen feet Aeep; resulted in some of=the
most spectacular film.in the series. ;' I . ,

In the Nlowing eighteen ionths,,the film which had been'shot over the
preceding three years was assembled ,along with footage from the. National dark
Service and othersourcls to psaduce the nine programs that comprise the geology
series. In early August of 1977, the final touches were added and the WHAT ON
EARTH? television series was Complete. -

e - 4

Series avniew
WHAT ON EARTH? cons is of twentynifie programs composed of six ity-nne

segments. These are,divid d into four units.. The first unit of five program's/
considers the earth.; as a body in space covering topics such as.seasons,docatian,,
gravity, time and map making., The meteorology unit, Programs 6-14, studies the
structure of the atmosphere, weather forecasting, and climate. Oceanography'
and shore processes, the third unit, occupy Programs 15-19. The last-unit'of.
geology programs Consider minerals, constructional and_destructional forces,. land-
forms, and geologic time.

Most programs run 20 to 30 minutes in length and are divided into segments
of approximately 10 minutes each Each segTentcovers'a specific topic such as
cloud formation, movement of sand on a beach; or water underground. SomeSegments,
such as cyclonic storms ,.are - purely. instructional but-the majority of segments
combine instruction with aesthetic and occupational emphases. Several segments
illustrate the,work of people in the 'earth sciences: .surveyors, cartographers,
printers; cooks,,ndvigators geologists miners, meteorologists, and computer:
operators. In every: case, ihe individual in the program does the job he or she
is shown carrying out.

Scattered throughout' the serA.es there are special segments that attempt to
give Students a unique view of their planet Walk in the snow stresses the
special nature of'a snaw-covered land for.students who seldom experience such
a phenomenon. Likewise, "Mountains lire the Wild-Places of the Earth," Mater-1
falls,"*and-"Man vS. the Sea" attempt to awaken special feelings in students for
the planet on which,they live.,

How to Use This Series
While a great deal of tike and effort has been expended to produce the WHAT

ON EARTH? television series' it §hoUld not be considered-the principal element in
any earth science course. The segments are not designed to stand alone. Instead
they are intended to be only one part of your instructional design., The segmented
design of the series allows you, as the teacher, to use a segment on videotape
or film whenever and hoWever it best meetseyour teaching needs. While thescope
and sequence Were carefully planned, theylshould be, altered.to meet the needs
of your students and, the conditions of your classroom setting.
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You may Wish to usea particukar Segment tojntroduce or review a topic.
.

. :

Some.segments youmay wish to show to the entire class,sfor other segments, dA.
Small group or.even individual students may be a more appropriate audience. Yon
may even feel that some topics are appropriate for one class but for another.

J4belieVe yoUyill find this tedcher!s guide valuable in making decisions fpr
using each program. The.guide is diVided by.program an&segment. A page at.the
beginning of. the guide provides an overview, student text references, and a list of
boas that students.ndght-wish to' read.dealing with topics covered, in the program.
Each segment in the program is, on itS own page.:A segment synopsis,
concepts, and. objectives for each segment ford the core of the guide. Suggestions
for previewing activities and follbw-up.investIgations ate,offere along with.a
list of available-films; slides and.otber media. kspecial list'of teacher
references is*alSo included to allow y*-6 tosreadyin-depth on each topic if; you
so desire. Sets of slides are available for most. segments. .Each'set includes
scenes from particular. segments so that yoU may.repeat an explanaXion using the
examples. students halt seen in theA)rogram..;,%,

The WHAT ON EARTH? .series is now in.yOuihands. LbOpe you will find it a
Naluable addition totheresources:available for teaching students about the earth.
As you prepare tOUse the:programs, keep in Mind that:wewantsiudents to-learn to
view the earth'es'their'home,planet and respond-to.its phenomena on a personal ..'.

level. We can teath'students themechanics .of weathering and the physics of .a
breaking. wave, but We,must.alsd allow-theirto.meet and sense the earth in a personal
way. If.we can help. them reach, this goal, they.Will experience. a thrill in every
sunset an exhilaratiOn in every windy day or walk. in thecountryside that will
add immeasurably to):the qualitTof their lives and ours as well..
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The early programs in the WHAT ON EARTH? television series troduces

students 'to the planet earth. .The first program presents scienti tS who study

the shows how the scientific method has worked to increase wledge in

one branch of the earth sciences and -presents the environmental ethic upon which

the entire series is based.

The second, third; and fourth programs shift the student's, poin(. of view to

the planet as,a body in space: its size, shape, motifts, and the forces which act

upon it as it moves thrOvgh space. In Program 5, the student's focus returns to

the study of the planet's surface, considering maps of all kinds but concentrating

on those which describe the planet's surface, shape, and, form.

us, the first five' programs lay,the ground work for the study of a dynamic

and constantly changing planet. Students will then move on to studies of the

atmosphere, hydrosphere, and lithosphere. In addition they acquire basic mapping,

skills that they use in later weeks to describe the atmosphere, oceans, and crust

of the earth. .

Reference
Strahler, Arthur .N, 1971. THE EARTH SCIENCES. 2nd, ed. New York:. Harper,`. and..

Row.



hat On Earth.,
What on Earth?

I Am a Part of Nature

Scientific Method

t

/

Program Overview
This,opening program introduces students to the study of earth science and the
WHAT ON. EARTH? television series. The first segment defines earth science and
describes its numerous scientific disciplines. The .second segment, I AM A PART
& NATURE, suggests that the earth is man's home in, space and that he has a
responsibility to 'protect it from harm.: The final 'Segment suggests the g )
scientific method as a way of :approaching ,problems._-

TextboOk References
A SEARCii FOR UNDERSTANDING . .

Workshop Unit I, pp. 40-45

MODERN EARTH SCIENCE
No, references

PATTERNS IN OUR ENVIRONMWI
Ch. 1: Patterns in Our Environ-

ment, pp. 1-18
Ch. 2: Changes in Our Environ-

ment,pp. 20-49

THE WORLD WE LIVE IN
No ieferences

EARTH SCIENCE: A LABORATORY APPROACH
No references

EARTH SCIENCE: IIS
Idea 1: Foundations: Matter,

Energy, and Time, pp. 1-36

Students Reading
Calder, Nigel. The-,Weather Machine. New York Viking Press,,Inc:, '1975.

Idea 2: The Solar System, pp. 39-
52

FOCUS ON EARTH SCIENCE
No references

HOLT: A5iRTH SCIENCE
Starting Out,. pp. 1-13

INVESTIGATING THE EARTH
No references .

OUR ENVIRONMENT IN SPACE'
,Ch. I: Interpretation, a ProcesS

of Science, pp.. 11 -23

PATHWAYS IN SCIENCE
No references

10
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What On Earth?

Segment Synopsis
What does an earth scientist do? Why should I Atudy earth science? These

are questions asked at least once by all earth science studenti. This opening
segment of the WHAT ON ? television series.attempts to answer these ques-

limited system. Ea cience isdivided into four major, branches; astronomy,rtikneTH
tions briefly. It descr. es the earth as man's home but also as a -closed' and

meteorology,oceanography, and geology. Students meet a. representative from
each branch and-preview some of the places,they will visit through the WHAT-
ON EARTH? series.

Concept . Objective
Earth science is a broad discipline which After watching this prOgram and com-
studies the earth and-its surroundings. pleting appropriate follow-up activities,

the student should be able to

, ..explain how the various branches
- of earth science study the
earth.

Learning Activities:
"Have students look tip and learn the meaning of the terms geologist,,oceano-

grapher; metebrologist, climatologist,cartographer; astronomer.

'Discuss the kinds of thingSearth scientists study: '. What is meant by the
phrase "the space ship earth" and "the earth is a closed system"?

Ask students if they,have been to any of the places the progr4m will visit'
during the coming year. If some volunteer, ask them to prepare a story of their
trip for the class and'present It later in,the year

Conduct a cartoon content with a prize for the beSt cartoon of a geologist,
meteorongist, oceanographer and astronomer.

.
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'Invite an earth scientist to vi5it the cla' ss and explain his work. and its
relationship td other earth scieAces.,

Collect picture's for a display of.earth.scientists at work..

Challenge your students to construct a "tree of science" puzzle overnight.

' r Teacher References
'

Exline, Joseph D. 1975. Individualized Techniques for Teaching Earth Science.
.Englewood Cliffs, NJ: Prentice -Hall; Inc.

Oxenhorn, JosePh M. 1972. Teaching Science to Underachievers in Secondary
Schools. New. York: Globe Book Co.,

It Is. Washington,

Inc.

-Triplenber6r4 J.He . 1972. Yndividual d Science: Like .-
() i/4 TIC: . National Science Teachers Associatidn.

0 a
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I Am a Part
of Nature

Segment Synopsis
I-A4A PART OP NATURE, is based on a poem by Henry.Gibson. Thee segment is

designed to show students the beauty of nature and the ugliness of some of
mankind's activities. It leads students to develop their own environmental.
philosophy.

I am .a partof nature.
1 amNa part of everything that - lives.

I am bound together with all living things,
in air, in land, in water,

Upon its balance, upon its resources,
and uponthe continuity of both.

To destroy them is to destroy myself.
As a member of the human race .

I am a. part of nature.
I will not destroy it.

--Henry Gibson'

r

Concepts Objective
Earth science is a broad discipline.of
sciences which study the earth and its.
surroundings.

Some changes on our planet are influ-
enced by man's presence.

After watching this program and completing
:appropriate follow-up activities, the
student-should be able to

Learning Activities

give some examples of ways in
which mankin44s presence has
changed the earth,

Ask students to Suggest ways in which they are related to all living things.
How &living things depend on man? How does man depend.on them? Haw do their
lives depend on nature's balance? On nature's resources?

,

Ask students for examples A ways in which, they have protected or destroyed
nature. What has man done to change his planet? Have the changes been good or bad?
Can he predict the pattern of change? Ask how each student fits into these changes.
Do they:, affect him now? later?



Discuss the earth as a limitea system. How is it, why? Do changes occur
at different rates? Where do changes occur? -

Dave
students form small.groups and draw up their own statements of environ-

ment41'philosophy.

Take a ield trip around the school grounds, look for examples of short and'
long term change. Use a camera to record examples of change.

Begin "earth watch" activities. Have students report weather, earthquakes,
volcanic eruptions, and disasters to the class.

)

Teacher References
leveson; David. 1972. A Sense of the Earth. Garden City, NY: Doubleday and Co.,

Inc.

CRM Books Editorial Staff, 1974. Geology Today. New York: Communications
Research Machines, Inc.



cientifk Method

Segment Synopsis

\

The structure and process of science are complex and nebulous areas which
usually present some problems for students. This segment is designed to
illustrate the idea that science develops not by spurts of genius, but by slow
and arduotS labor. Each concept that is developed, tested, and proven true,
becomes the basis for futuremestioning and research.. So a completed thelly
is constructed on a large foundation of hypotheses, theories; and laws that
were discovered and,iiroven by earlier investigators.

SCIENTIFIC METHOD looks at the discoveries leading to the .development of
the'#luid Dynamics Theory by Vilhelm Bjerknes in the early twentieth century.
The story traces Greek observations and the work done by Galileo, Hooke, and
Torricelli to develop instruments capable of measuring the properties of the
atmosphere. It concludes with an account of Bjerknes' theory and ksks stu-
dents if they can suggest what the overall theme of the segment mightbe.
This segment can be used to introduce or review the scientific method. .

Concepts
Man's mind'is his most important tool for
investigating the earth.

Man's mind is used to interpret the ob-
servations he makes with his. senses.

Man uses instruments to extend his senses.

Measurements are essential for quantifying
obsqrvations.

Earth Changes:are detectable by obser-
.

yatlon.

Certain patterned changes are predictable.

,

After watching this program an com-
pleting appropriate follow:up
activities, the student should b able
to

Objectives

give examples of ways in which
his senses limit his inves-
tigation of the earth-

demonstrate a basic under-
standing of measurement

identify change in terms of
lOcation and action

.predict certain simple patterns
of change

describe, the earth as.a "closed
syftem."
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Learning Actives ....,.

Have students prepare one ..paragraph biographies, on- Galileo, HoOke, Torricelli,

and Vilhelm Bjerknes. .
.

,

.
.

Introduce or review the following terms:, thermometer, barometer, air pressure,

fluid dynamics. .

.

Have groups of students conduct libraryAresearch for a bulietin board tracing
the major discoveries in meteprology:

Have.students obsdtve a'sunset and record their observations:

Have a group of Aidents prepare g display showing the steps an hypothesis
might follow to become a law.

Divide students in to groups and have them record their observations of a.
natural mud puddle.

Have students detialop their own scale of measurement.

Fashion "boxes of mystery" and arrange them around the room.

Have students describe the materials contained in the boxes using various senses
and instruments. Have them record their observations and compare their descriptions.

Have students prepare displays shokng the sequence of events leading to
scientific discoveries in meteorology;

Have students conduct investigations outlining each step of the scientific
method they use.

Take a sample of earth'material andohange it in some way, listing and
explaining each action.

- .

List some event that changes through varying periods of time and space,
(shifting of sand, changing shoreline, bubbles, etc.). .Try to develop scientifically

valid designs for predicting the events.

Media Resource
FILMSTRIP
NEW METHODS OF FORECASTING WEATHER. 1

filmstrip, 1 cassette tape. Stone
Productions, 1971.

Teacher References
Aristotle, 1952. Aletiorologicz' Cambridge, MA: .Hatvard Univ. Press.

Crombie, 1959. Medieval andEarly.ModerinScienco. 2 vols. Garden City,

NY: Doubleday and.r.o.:, Inc.



Ross, Frank, Jr. 1964. Feather: The .5.cien&-e drMeteoroZOgy from Ancient*Ti
Space-ige. New York: Lothrop, Lee and Sliepard_Co..

Ruchlis, Hyman, 1963. Discovering Scientific Method. New 'York: 'Harper and

Ighitnah, Donald R. 1965. A History' of the United Weather Bureau. Urbana
Univ. of Illinois Press.

1



Program Overview,
THE EARTH. IN SPACE is ,the first of two_ programs studying the,earth as a planet.
Programs 2 and 3 focus solar system and are
designed to change the

,oh the planet's relationship to the,
student's view of his home in space. 4"They explore the

motions of the'earth, man's developing view of the universe, and the size -of the
earth in relation to the natural world:

he EiethiriSpace.
Man Looki to the Stars
A Chip 136bbing in the

Ocean of Space
Foucault and. His Pendulum
Microbes to Stars
The Seasons .

TextboOk References
A SEARCH FOR UNDERSTANDING

) Ch. 1-1: The Earth from Space,

PP. 1-7
Ch. 1-2: The Shape of the Earth,
t pp. 8-10
Ch. 17: Man's 'First Observatory

The Earth, pp. 550-573

MDDERN EARTH SCIENCE
Ch. 1: Design of the Universe,

pp. 2-20
Ch. 2: The Sun, pp. 21-46
Ch. 3: The Earth as a Member of

the Solar System, pp:' 47-74

PATtERNS IN. OUR ENVIRONMENT'.
Ch. 3-12: People and Time, p. 63
Ch. 9 -2. :. The Nighttime Sky,

pp. 255 .

Ch. 9-13: The Size of the Solar
System, pp. 275

Ch. 9-16: The Size of the Universe
in Six Steps, pp. 278-280

THE WORLD WE LIVE IN
Ch. 26: Stars and Galaxies, pp.

374-402
Ch. 27: -the Solar System, pp. 403 -

425 =

Ch. 28: Exploring Space:1;p. 426-
444

Ch. 29: Our n, pp. 445-465
Ch. 30: The Earth's Motion,

466-475

*EARTH SCIENCE: A LABORATORY. APPROACH
Ch. 11.: The Earth .in Space, app.

245-273

EARTH SCIENCE: IIS
Idea2: The Solar System, pp.

53-76

FOCUS ON THE EARTH
Ch.' 22: The Solar System, pp.

444-469,

HOLT: \EARTH SCIENCE
Ch). 13: The Earth in Space, pp.

370-401
. Ch. 14; The/Solar System, pp.

404-445
Ch. 15: The Universe, pp. 447-

470

INVESTIGATING. THE EARTH
k Ch. 1: The Earth and Moon in

Space , pp. 3-22



0.1JR ENVIRONMENTIN PACE 4 - \ . -PATHWAYS IN SCIENCE
Ch. 4: Earth Science and.Man's Environ- Unit 7: Man in His verse;

meet, pp./63-84 ' pp. 335-382
Ch. 5i. The Earth in Mbtion, pp. 87-110
Ch. 7: The Energy Exchange, pp, 133-150

aoe

*dent Readings.
,Allison, Pinda. The Reasbn for Seasons... Boston: Little, Broian, and. Co.., 1975.

Asinav ISaac. :How-Blic4Me Find out the Earth is:-ROund? New york: Walker and CO.,
1972.

. .

The Tragedyrof the Moon. 'Garden City, NY: Doubleday and Co., nc.

1973.

t. Asimot, on Astronbmy. 'Garden City, NY: Doubleday and Co., Inc., 1974.

Brown, Peter L. Comets, Meteorites, and Men. .New, York; Taplinger Publishing Corp
, 1974: ,

11
Butler, S. T. and Robert Raynan The Family of- the Sun. Garden City Double-

'day and Co.,'Irt.,)1970.

Calder, Nigel, The Violent Universe: An Eyewitness Account of the New_ Astronomy.
New York: Viking Press, rnc., 1970.

- .

Coutright, Edgar M. Exploring SpaCe with q Camera. Washington, DC: National
Aerbnautics'and Space AJministration,'1968.

Kals, William S. How to Read the. Night Sky., Garden City, NJ: Doubleday and Co.,
Inc.,,1974.

LiMburg, Peter. What's in th ames of Stars and Constellations. New York: Cowar4,
McCann, and Geoghegan; Inc., 1976. .

,7 Lyon, Jene. Astronomy: Our Sun and its Neighbors.' New York: Western Publishing
Co., Inc., 1974.

Moore Patrick. ,The Picture History,sPAstronomy. rev. ed. New York: Gusset and.

Dunlap, Inc 1972.

1:14krden, Jmes. The Amateur Astronomer's Handbook. rev. ed. New. York: Thomas Y.

Crowell Co., 1974.

Peltier, Leslie C. .Guideposts to the Sars: Exploring the Skies Through the Year
New York .Macmillan Publishing Co., Inc., 1972.

Ravielli, Anthony. The World is. Round. rev. ed. New York: Viking Press, Inc., 1970.

Spencer-Jones, Harold. The New Space Encyclopdedia: A Guide to Astronomy and Space
Exploratio4. rev. ed. New York: E. P. Dutton and Co., Inc., 19747



Segment Synopsis
4

The idea that the arth.is nothe center of all things but in fact,
only a minor inner planet circling,around an average star, one of millions in.
asingle galaxy, has evblved slowly over time. MAN LOOKS. TO THE STARS traces
the concept of the universe from the Greeks to Ptolemy, Aristotle, Erastosthenes,
Hiparcus, Copernicus, and Galileo.. It recounts the social, religious, and
political factors which were, as important in changing man's thinicing as the
development of mathematics and the telescope. At objects, astronomical
photographs and epicycle models illustrate the'evolution of man's thought
from an earth centered world to a sun centered universe.

Concepts
The earth is a body moving'thr

The earthis one member of the
systent.

ugh space.

solar

NENCIthe
After watching this segment and com-
pleting appropriate follow-up activi=
ties, the student should be able to

explain` how man's view of the
earth's place and potion in
the solar, system has changed
as new evidence is discovered.

-.learning Activities
Introduce the.follow'ing terms: orbit, epicycle, constellation, ploanet.

Have students develop brief iographical sketches of Ptolemy, Aristotle,
Erastosthenes, Copernicus, and Ga ileo.

. :Have students discuss what think was the most important factor involved
in the change from the Ptolemaic o the Copernican universe.

sh!aWing the constellations seen in the zodiac,
and major stars.

Have students make, posters.

include constellation's history

Throw aclass "star party" to assist students, identify major constellations



Use the, monthly sky calendar in SCIENCE AND CHILpREN' as a guide.
f

Have Students build a scale model of the sollar system using information
found in "Let's Count the Stars" by Marion J. J seph and Sara L. Lippincott- in
SCIENCE AND CrIILDREN, Vol. 6,' No. '5 (May; 1969)

Have students conduct #1-2,."Measuring the Earth" investigation- from.Miles F.,
Harris's et al.- Earth Science Curriculum Project textbook INVESTIGATING THE EARTH
(1973), published by Houghton Mifflin Company Boston, Massachusetts.

Have students measure the apparent motion of the sun using the sun's sha

Play the simulation game SPACE HOP from Teaching Concepts, Inc..

FILMS
EXPLORING THE'MOON. .16mm.

color. Coronet Film's,

Media Resources
16 min. sd.

1969.

GALAXIES AND THE UNIVERSE. 16mm., 13' 1/2

min. sd. color. Coronet Films,
1969.

A TRIP TO THE PLANETS.
sd. color. Ency. 13ritannica Ed.

Corp.

16mm. ,,15.Min.2.

HOW. MANY STARS. 16mm. 11 min. sd.

scoiti. Moody Institute of Science,
19.74 a

MARS ANUS MYTH. 16mm. 18 min. sd.

.color. Churchill. Films, 1973.

THE NIGHT SKY. 16mm. la min.- sd.
color. Ency. Britannica Ed. :Corp.
(2nd ed.) , .

OUR SUN AND 'ITS PLANETS. 16m. 11 mi

sd. color. Coronet Films, 1970.

PLANETS IN ORBIT: THE LAWS. OF KEPLER.

16imn. 10 min.' sd., color. Ency.
Britannica Ed.' Corp.

THE SOLAR SYSTEM. '16mm. sd. color.

Ency. Britanni.ca. Ea. Corp. (to be I

released)

T IS AN ECLIPSE? 16mm. /11-min. sd,

color.. BFA Educational Media
w.

MA LOOPS
MOON: MOTION AND PHASES. 1 color film

loop. Hubbasrd Scientific Co.

PLANETARY MDTION. 1 color film loop.
, Hubbard Scientific-Co.

SPACE EXPLORATION SERIES. 14 color film
loops. Hubbard Scientific Co.

FILMSTRIPS
MAN, MOON, AND UNIVERSE'fr. 3 color

ilmstrips, 3 disc recordings,
tional Resourceso.. 1970.

SPACE SCIENCE: THE SUZI AS .A STAR. 16mm:

13 1/2 Min. sd. color. Coronet
Films, 1970:

k STARS AND STAR SYSTEMS. 16mm. 16 min.

sd. color: Ency. Britannica Ed. Corp.

MAN.STUISIES SPACE. 2 color filmstrips,
.1 disc recording. 'Educational
Activities, 1969.

THE UNIVERSE. 6 color filmstrips, 6
cassette tapes. National Geographic
Society, 197t.

16.
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A

'SLIDES
ASTRONOMICAL DIAGRAMS. 20 color slides. ASTRONOMY. SET II. 10 color transparencies

Wa d's Natural Science? Establishment, Hubbard:Scientific Co.
In -

THEJDLANETS. 20 color. slides.. Ward's.
Natural, Science Establishment, Inc.

SOLAR SYSTEM ASTRONOMY. '.20 color slideso
Ward'sNatural Science Establishment,-

THE SUN. 20 color slides. Ward's Natural
Science Establishment, Inc. ,

TRANSPARENCIES
ASTRONOMY SET I. 11 color transparencies.

Hubbard.Scientific Co.

KITS
GLOBE LABORATORY. 8" diameter globe;

overlays, inserts. Hubbard Scien-'
tific Co.

READING, RESEAkCHING, AND. REPORTING IN
:SCIENCE: THE UNIVERSE. 4 color
filmstrips, 4 disc recordings, 8
-boas, 50 activity cards. BFA
Educational Media, 1975.

4 Teacher References
Atkin, J. Myron, and Wyatt, Stanley P., Jr. 1969, The Universe in Motion. New-York:

Harper and. Raw.

.Braniey, Franklyn M. 1959. Experiments in Sky. Watching. New York: Thamhs Y. Crowell
Co.

De Harsany, Zsolt. 1932, The Star Gazer. New York: G. P. Putnam's

Drake, Stillman, tranp. 1957. Discoveries and Opiriions of Galileo.
Wubleday and CO:, Inc.

Hoyle, Fred. 1975. Astronomy and. osmology. San Francisco: W. H. Freemanand Co.

Koestler Arthur. _1960. The Watershed: A Biography of Johannes Kepler. Garden City:
'Doubleday and Co.,.InC.

Kohn, Clyde F. 1967, Guide to Effective Globe Usage. Chicago: A. J. Nystrom Co.

Leonard, Jonathan N., and Sagan, Carl. 1969. Planets. Morristown, NJ: Silver.
Burdett Co. (a title in the Life Science Library)'

Mallon, Gerald L. 1976. An introduction to constellation study. Science and Children9
14(Nov.): 23-25.

Sons.

Garden City, NJ:



A Chip Bobbing on
the "Ocean of, Space

Segment SInnomis
Students glimpse, in this segment, the wide variety of motions

their planet makes as it travels through'space. Animated sequences
- depict the earth's axial rotation, precession, nutation, and ellipti- /

cal orbit; motion of.the earth-moon system; motion of the solar. system
about the milky way galaxy; and the galaxy's motion through space. ,

No attempt is made to explain the various motions but only to demon-
strate their existence.

Concepts
,4 MotiomiS.,the natural state of the

plahet earth.,

The eartihaS many motions,

Objective
After watching this segment and completin
appropriate follow-up activities, the
student should be able to.

'.,explain the principle motions of
the earth.

Learning Activities
Have students learn the meanin of rotation, babit, pcession, and nutation.

,

meanings ro re
,

Ask students how they can prove that the earth is rotating. Which of the
earth's motions can be observed without special instruments?

Several students might wish to make, time lapse photographs of Polaris (the
Pole Star) to illustrate the earth's rotation..

Have students conduct #2-4 "Whose Mbve is it ?" from LeonardiBernstein and Harry
K. Wong's textbook, EARTH SCIENCE: IDEAS-AND INVESTIGATIONS IN SCIENCE (1977);
publishedby Prentice-Hall Inc., Englewood Cliffs, New Jersey:

18



eito Foucault and
His Pendulum

Segnient Synopsis
This essay combines biographical information on,Foucault with scientific

principles about the earth's movements which influenced the design of the
pendulum. Using models' and actual working pendulums,.it demonstrates the
behavior of the. Foucault pendulum and explains the different pendulum motions
which occur from the equator to the poles. A special effort has been made
throughout this segment to avoid using advanced mathematics (trigonometry)
:when explaining the concepts'involved.,

)

Concept
Mbtion is the natural state of the planet .After watching this segment and com-..
earth.. pleting appropriate'follow-up activities,

the students should be able to

explain how. the Foucault pendu-
lum demonstrates the earth's
rotation on its axis

ing Activities
Prior to viewing this segmen , students should understand the meaning. of the

following words: pendulum, rota on, axis, gravity, pole, equator.

Let students construct :several pendul using crude equipment. Try to build one
with a rotatable base. Use the references listed in. the Teacher References section.

Have students conduct,investigation #2-4 "Wliose'Mbve is it?" from Leonard Bernstein
and Aarry K. Wong's textbook EARTH SCIENCE: DEAS AND. INVESTIGATIONS IN SCIENCE (1977) ,

publishe4 by Prentice - Hall,; Inc.,. Englewood Cliffs, New Jersey.

Have,students suggest,other ways to ptov6 that the earth is rotating on its axis.
See #1-7 "Investigating the Sun's Path--Sun Watch" in INVESTIGATING THE EARTH.(1973)
by Miles F. Harris, et al. publishedby Houghton Mifflin Company, Boston, Massachusetts.



Media Resources
FILM LOOPS
EARTH: ROTATION AND REVOLUTION. 1 color

film:loopa Hubbard Scientific Co.
SIMPLE PENDULUM SERIES. 4 color film

lOops. BFA Educational Media, 1972.

. ..Teacher .References
Bete,'Channing L. 1964. AboutFoucault Pendulums .and How They Proim..the:Earth

Rotates! A Scriptographic Study Unit. Greenfield,: MA: Channing L, Bete
Co.; Inc.

Frankovits, Nicholas D. 1976. .A simplified pendulum for classtoom use ,Toulmal
of Geological Education 24: 103-104.

Stong, C. L. 1964. How to build an accurate Foucault, pendulum. IA-Amateur
Scientist. Scientific American Pg.': .132-139.

*4
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Segment Synopsis
Within the universe, humans occupy a unique positio etweerk the very

large and the very small. This` short segment study' ts, visualize, their
scale in. relation? to the earth and the universe. A ok is used to illus-
trate 'scale, its dimenSions areemultiplied in-Units of one thousand on a
side, thus increasing the-4)ox's volume one billion times with each multi
plication. The first box is only capable of holding one bacteriudc the
fifth box, the earth; the tenth, the Milky Way galaxy; and the eleVenth,
all our neighboring galaxies.

Concept
This segment is supplementary and relates
only indirectly to concepts pertinent to
the study of the earth as a 'body in 'sPace.

Learning Activities .

?Have
k students design'potters illustrating the scale of microbes, humans, and the

Universe to one other.- .

Have; students build a Irtbdei of the Milky Way .Galaxy usIng one millimeter to re-
present one year.''

Have students .count the stars us a cardboard sheet with a 12 inch square hole-
. cut in it -When.held at arms length rom the eye; the :viewer. should be able to count
thestarth, in air area measuring 20° x -20° which amounts to 1/103 of a sphere. .

Have students build.a model of the earth at a scale Of 9:95 kin; /an. using the
foliPuring'alta:

Hydrosphere' f, Biosphere-

115

,

Ionesphere fides' out 'to -space apprOximately (300 miles)
Ionesphere fades,out to space approximately 482 kilometers above surface--

scale = 48.4°4,,cm
The mesosphere is approxiMately 40.23 meters seale = 4.0 an
The irgtosiillpie..is :approximately 32.2 meters :thick cale = 3.2 cm.



The troposphere'is approximate) 17.7 meters thick:--'. scald 1.7 cm
The highest point pn surface o planet Mt., Everest 8.832 km .-- scale

0.99 cm. A .

. .

The deepest point oh surface of planet Mindanao TrenchlOkm -- scale =
1.0 .ali. .,. 0 :

The crust at its thinnestlioint beneath-the ocean is approximately 16 kM
thick -- scale = 1.0 cm

. .
.

The crust at its thickestpoipt beneath the continnt9.is approximately-
48'.4 kth thick-- scale 4,8 at

The mantle including 'the crustis. approximately 2$96 km thick '-- scare =
2.91 Meters' -:

iThe outer core'is approximately 2092 km thick -- scale = 2.10 meters
The inner core is Approximately 1384 kM thick -:-/scale,s.1.39 meters .

+.4
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The Seasons

2-5

Segment Synopsis
THE SEASONS explains hoW the seasons result from the tilting of the earth's

axis in the plane of its orbit. It asks students to suggest how the seasons
would be different .ft. the earthdidmot rotate on its axis, the axis did'
not point in one direction, theearth was not inclined to the planeof its
orbit but was perpendicular, and what it would be like if they lived in the .

southern hemisphere.

Concepts Objectives
Motion is the natural state of the planet gter watching this segment and cam-
earth. pleting appropriate follow-up activi-

ties, the student should be able to
The earth's seasons results from the earth's
revolution, tilt, and parrellelism its
axis.

Learning Activities

describe how the seasons re-
sult from the earth's move-
ment

describe the-cause of energy
change on the planet's surface.

Before viewing this segment, introduce the idea that sunlight changes to heat
energy when it strikes the earth. Using a gyro, demonstrate how the earth's rotation
causes its axis to point in the same direction throughout its orbit.

Using a grid card andlight source to demonstrate how the angle at which light
strilces the earth affects its intensity. Maintain the distance but vary the angle
between the light-and hard surface. As the angle becomes smaller, the await of
light pet unit arettdecreases.- Relate the angle to the earth's position at different
seasons; point out that the earth's distance frop the suntaS,little effect.

Have students act out the seasons. One student with a flashlight is the sun,
another, holding a globe, orbili.g,as the earth.

- Have students calculate an equation of an analemma time mo e1.. See Franklyn
44.e,Bianley's OPERIMpNTS IN SKY WATCHING (1959), published by Thomas Y. Crowell Co.,
',"New York, New York.

23

OP?



-fl

.SEASONS: 1, color film loop. ,Hubbard Scien
fit Co.

Media ResourCes
AM
IV

SUM'vfERAND WINTER. a color film loOp.
Doubleday and Coo, Inc.,

ASTRONOMY SET I. 11 color trans-
parencies. Hubbard Scientific
Co.

SEASONS OF THE YEAR.' 1 color trans-
parency. Hammond Inc,.

Teacher Reference
Kohn, Clyde F. 1967, Guide to Effective Globe Usage. Chicago: A. J. Nystrom

and Co-.

Li



Forces That Act on the Earth
Tides and the Moon
Newton: A Biography'
Gravity: What Is It?
"Crunch"
ThevEarth's Magnetic Field

Fologramn Overview
Program Three is the second program focusing on the properties of the planet
earth. FORCES THAT ACT ON.THE EARTH includes'information on tides, gravity,
and magnetism. An interview with an geophysicist and a cartoon segment on
the shape of the earth round out .the program.

. -

Textbook References
A SEARCH FOR UNDERSTANDING

Ch. 10-5: Movements of the Ocean:.
Waves and Tides, pp. 314-319

MODERN EARTH SCIENCE-)
Ch. 1: Design of the'Universe,,

pp. 14-17
Ch. 17: Motions of the Sea, pp.

365-367
*

PATTERNS IN OUR ENVIRONMENT
Ch. 4: Ipvisible'Patterns, pp.

78 -1U9
ii

THE WORLD WE LIVE IN
Ch.. 28: Exploring Space, pp.

c 426-428 -

Ch. 29: Our Moon, pp. 460-462

EARTH SCIENCE: A LABORATORY APPROACH
No references

EARTH SCIENCE: IIS
Idea 2 -8:. Love Makes the World

Go Round, Pp. 77-80
Idea 6-6: The Ocean Comes Up,

pp.. 225-230

FOCUS ON EARTH SCIENCE 4

Ch. 1:.'CTigin and. Motions of the
Earth, pp. 4-23.

Ch. 23: The Moon, pp..470-486

HOLTL_EARTH SCIENCE
Ch. 13: The Earth in Space, pp.°

370-403

INVESTIGATING THE EARTH
Ch. 1: The Moon, Our. Natural

Satellite, pp. 14-16
Ch. 3: Earth Forces, pp. 59-66

OUR ENVIRONMENT IN SPACE
Ca. 5: The Earth in Motion pp.

104-106
Ch. 8: The Solar Wind, pp. 156-

165 v,

Ch. 19: Work of Waves, pp. 40
409

PATHWAYS IN SCIENCE
Unit 8: Energy andotion in

Solar System, pp. 387-453.



Student Readings
Branley, Franklyn M. Gravity is a Mystery. New york: Thomas Y. Crowell Cd., 1970.

. Weight and Weightlessness. New York: Thomas Y. Crowell Co., 1972.

Mann, A. L., and Vivian C. Kam.- Famous Physicists. New York: John Day Co., Inc.,
1963;

Milgram, Harry. First Experiments with Gravity New York: E. P. Dutton and Co
Inc., 1966.

Pine, Tillie S., and Levine, Joseph, GraVity Ali Around. New York: McGraw-Hill Book
Co., 1963.

Reuben, Gabriel H., and Gloria Archer. What is a Magnet. Westchester, IL: Benefic
146ss, 1959.

Valens, Evans G., Jr.', and Berenice Abbott. The Attractive Universe: Gravity and the
Shape of Space. -Cleveland:. William Collins and World Publishing Co., Inc.,
1969..

AV'



.S4gnneNtSlonlopmis

TIDES AND THE MOON. explainS the. acts of gravity on the ocean to-
. prodUce tidal bulges and describes the movement of the bulges around the
earth which create the daily tidal'oycle: 'It.demonstrates th9.siZe and
shape of ocean basin't affecting'tidal size. Students are aSkedto suggest

potentials
...

potentiali usesoftide power.. . .
.

,
,. .

Tides and
the Moon

r.

Concepts
Forces cause objects to move tides.

Tides are created by the gravita-
tional attraction between the earth,
moon, and sun.

Tides are modified by the shape and
size of the basin in which they-
occur. .

3-1

..Objectives. /
After watching this segment and completing
appropriate follow-up activities, the
student should be able to!

11

_explain how tidesiare created.

demonStrate how tie position of
the sun and moonaffect the tides.

Learning Activities
Have students reconstruct a tidal cycle using an aquarium. On the side of` the

tank, record water levels representing the tide heights on an hourly basis for a
twelve hour period. Add the following amounts of water representing the first six
hours: 1st hour = 134 ml; 2nd hour = 366 ml; 3rd hour = 500 ml; 4th hour =..500 ml;
5th hour= 366 ml; 6th hour = 134.m1; then remove the water amounts in the same
order. The result will be a curve representing the ocean's surfaCe level for twelve
hours of the tidal cycle.

Hhve students conduct aninvestigation of tides using either the suggestions.
given in "M Investigation of Tides: Are They Related to the Mbon?" by Robert G.
Anderson in THE SCIENCE TEACHER, Vol. 35, No. 4.-(April, 1968), pp. 21-23 or "Tide
Sutdy, An Activity" by Walter Gehring in THE SCIENCE TEACHER, Vol. 40, No. 8
(slovember, 1975), p. 44.

C.



Have students conduct the following investigation from Leonard Bernstein and
Harry K. Wong's textbook, EARTH SCIENCE: IDEAS AND INVESTIGATIONS IN SCIENCE (1977)i
published by Prentice-Hall, Inc., Englewood Cliffs,.New Jersey:

2-8 Love, Makes the World Go 'Round
'6-6 The Ocean Comes Up,

Media Resources
FILMS
OCEAN TIDES: BAY 'FUNDY. 16mm. 14 min. SOLAR ENTRGY: TO CAPTURES THE POWER,OF

sd.. color. Enc . Britannica Ed. Corp. SUN . TIDE. 16mm. 24 min. sd.

ORIGINOF THE NOON. 16mm.- 5 min. sd.
color. Bailey FilmAssociates, 1969.

Clancy, Edward P. 1968..

day and Co.; Inc.

color ACI Films, Inc.

TIDES. OF i OCEANS. '16mm. 17 min.-
sd. color. Life Science. Academy Films.

Teacher fthmemoas
The Tides: Pulse of the Earth. Garden City, NY: Double-

-,

AmericanGoldreich, Peter. 1972. Tides and ttie earth-moon system. Scientific
April: 42-52.

National Ocean Survey. 19 6. Our.Restless Tides. Washington, DC: National
Oceanic and Atmospheri Administration.

ir

an. 1978. Tidal ents. Washington, DC: National Oceanic and Atmos-
pheric Administration. amphlet)

Purrett, LouiseA. 1976. The old familiar puzzle of the tides. NOAA Journal 6 (Jan.
42-45.

U. S. Navy Hydrographic Office. 1958. Oceanography:, American Practical Navigator.
Part 6. Washington, DC:' 'U. S. Government Printing Office.



Newton:
A Biography

Segment Synopsis
:Sir Isaac Newton was, responsihle for'discomerngmany of the laws

Underlying our knowledge of gravity: This briAOiiographical sketch
stresses the wide variety ofdisc.overiescredited to Newton.

Concepts
Man's mind is his most ithportant tool

forinvetigating the earth.

Man's senses are used to make- obser-
vations, his mind to interpret ob-
servations.

Objective
After watching this 7seiinent and completing

appropriate follow-up activities, the'
student should be able to

explain how Newton applied his
senses and intellect to explain
various earth phenomena.

Learning Activity
This biographical 'Segment is intended to complement Segment Three, GRAVITY,

WHAT IS IT? You may wish to have students prepare displays or reports on Newton's
life and woric.

Media Resource
FILM
INERTIAL, MASS AND THE LAWS OF MOTION.

16mm. 13 min. sd. color.
Coronet Films.

Teacher Reference
Andrade, Edward N. 1958, Sir Isaac NelOon: His Life and' Work.

DoUbleday,and Co.; Inc.
Garden City, NY:



3-3

Gra What Is It?

Segment Synopsis
Dr. Charles Welby is interviewed in GRAVITY: ,WHAT IS IT? Dr. Welby

explains gravity and the inverse, square law as it applies to gravitational
force. He defines the geoid and shows how gravity data is used fbr geoid
mapping. Because of gravitational forceS, the earth is believed to be
distorted;, its shape is related to both an oblate spheroid andva bowling
ball.

Concepts
o Forces cause objects to move.

Most conditions of matter can be
in terms of fields.

. The earth has a gravitational field.

Gravity at the earth's -surface is af-
fected by many factors. -

Objectives
After watching this segment and com-
pletitg appropriate faIdw-up

described ties, the student should be -able to,

describe a field and give
examples of various types of
'fields

describe the effects of the
earth's gravitational field in
elementary terms. __

Learning Activities
Have students conduct #3-9 "Investigating the Behavior of a Falling Cbject" from

Miles F. Harris's,etral. Earth Science Curriculiml Project textbook INVESTIGATING THE
EARTH (1973), published.by Houghton Mifflin Company, Boston, Massachusetts.

Students may wish to conduct "falling" races by timing objects dropped fnmnthe top,
of a stepladder. Students should come to the Konclagion that, all bodies accelerate
at the same rate due to the pull of gravity, unless wind resistance-is a factor.

Have students carryout a simple investigaion of, gravity as outlined in "Pheno-
mena for Inquiry: Falling Objects" in_SCIENCE AND CHILDREN, VOL 12, No 6 (March,
1975), p. 39.



Have students experiment with weightlessness and artificial gravity (centri-
fugal force) using' playground swings to simulate these qualities.

)

Conduct #2-8-investigation, "Lowe Makes the World Go 'Round" in Leonard
Bernstein and Harry K. Wong's textbook EARTH SCIENCE: IDEAS AND INVESTIGATIONS
IN SCIENCE,(1977),4published by Prentice-Hall,,Incorporated, Englewood Cliffs,
New Jersey.

Media Resources

FILMS FILM LOOPS
ATTRACTION OF GRAVITY. 16mm. 8 3/4 MOTION OF FALLING BODIES. 4 color

min. sd. color. BFA Educational film'loops. BFA Educational Media.
Media.

GRAVITY,MEIGHT, AND WEIGHTLESSNESS.
16mm. 11 min. sd. color. BFA FILMSTRIP _____'
Educational Media. -MEASURTNGDIFFERENCES IN GRAVIT\. 1 color ...

. filMstrip, 1 disc. recording. Ency.
OPPORTUNITIES. IN ZERO GRAVITY. 16mm. Britannica Ed., Corp.'

18 min.. sd. color. National
Aeronautics and Space Administration.

Teacher 'References
Atki4, J. Myron, and Wyatt, Stanley R9 Jr. 1969. Gravitation. New York: Harper'

and Raw.

Gamow, George. 1962. Gral;ity. Garden City, NY: ,EbubIeday and Co., Inc.

Shepherd, Walter. .1970. Geophysics. New York: G. P. Putnam's Sons.

Van Flandern, Thomas C. 1976. Is gravity gettingVeaker. ScientificvAmeridan
Feb.: 44-52.

Will,. Clifford M. 1974. Gravitation theory. Scientific American. Nov.: 25-33.

t.
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Segment Synopsis
TWo space creatures "Fric" and "Frac" explore what they, believe to be the

earth. Unfortunately it turns out to be a bowling ball.

Concepts
Man's mind is his most important tool
for investigating the earth..

Man's senses are used to make' obser-
yations; his mind, to interpret obser-
vations.

. ,

.. .
.

Have: studentS. look -for other%exaimples of situation where ouro.senses maya$1. to
. give a .complete picture of . a'si tUation or phenomenon:. ,,... ... ..

. .. -

Objective
After watching this segment and completing
appropriate follow-up activities, the
studeint should be able to

explain how a lack of perspective
may les1 to inoorrect condlusions.

T.

Learning Activitiet

Have' students discuss 'how mfginterpte tation of.Azt.a may feSult'.in.erroneous
decisions or. oonclusion,



The Earth's
Magnetic :Fie

iSegment Synopsis`
. ,

THE EARTH'S MAGNETIC YIELD' explores the field's generation and
methods for detecting its presence...' It describes the concept of
declination and deionstrates how one 'ow use it wit1a map and com-
pass to determine location and direction.

Concepts
. Forces cause Objects to move.

r.

, Most` conditi.ont of matter can be des-
cribed. in terms of fiads.

The earth has a, magnetic

..-1"

Objective
After watching this segment and completing
appropriate; follow-up activities, the
student ..sfiOul'd be able to

ths9-44rth!s. magnetic
xeld 'Ana.' a6pOstrate its presence

a . compass

Learning Actiiities
tiave Students investigate magnetic fielaS`using. two bar\baghets, a piece of

cardboard;; and iron filings

°Have students -use simple compasses to know a plOtted.'.'boUrse around8th
, . .

school. . 4

Hold an orientee4ng competition in the,ichoOl.

Have students plot hiking courses' on topoiraphtc2Maps, taking into account the
magnetic d6clinatiori ;:



FILMS
THE EARTH: ITS MAGNETIC FIELD. 16mm. 13

.1/2 min. sd. color. iron et Films,
1969. ,

WHICH WAY'IS NORTH? 16mm. 14 nun. .sd.
Fancy. Blitanni.ca dEd. Corp: r,

Teathei References
i4eiser, Germaine. 1964. 'The Story of the Earth's Magnetic.Pi4d. New..YorDutton and Co.,

tBleir, D. F. 1967. Nagniti9sr.: The Science Teache27 Nov.: .

726 ''.. Coast and Geodetic Surydy'., 19.42. Magnetic Poles dnd.the Compass. Seris No. . ...
',..:, Washington, DC: U. S.,,Clatregiment Printing Office: : (pamphlet) ., ,,,,,,

',. ..Howe, Herberci.H., and Magnetic Survey's. Serial No 718. 1:".Washington,
DC: U. S. Dept. of Conuner...'',.:(pamphlet)

Larkin, Robert Schoensteiii; Roger. 1976.- How to Teach Map and CornpasOiSkills.
Washington, DC: National Science Teachers Association. (pamphlet)

1

Shepherd, Walter. 1970. 'Geophysics. New York: G. P.,iPutnam,'s Sons.
!!'
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A Net to Help Us-Find Our Way
North -Carolina's Geodetic SurveY

.

Time and dre.:Eafth's Rotation
Meet Marvin Marker

program Overview.
This grogram acquaints st is with the geographic network used 'fOr:;.aterilii.ili-r1S:;.!',

.".':rocation and keeping ;tie TO HELP 'US FIND oug. WAY introdudes-,Iamits46!:.....
an d latitude and des'#-ibeSf.'how the theoretj_cal grid can establish 'actual
locations On the earth' S.: surface. Both NORTH .CAROLINA S GEopErtc SURVEY and
MARVIN MARKER inform Students of ways latitude.and longitude,ater'made available, .1
to the average crtizea,',..',.T :.AND THE EARTH'S RD. ION. showiSF:tiOw 'longitude,
coupled with .the earth!S! rotation; allows us toi mO, ufe t*e.

-

ittibok Reference.'
FOCUS, ON TH SCIENCE

,Ch-: 1: Origins. and Motions of the
E4.,hi PP. :47q3

Ch. 2: farms and:I.!4.yers, of the
Eartk. Pp: 2442'

HOLT: EARTH SCIENCE"
Ch. 13: The- Earth

370t403'
Ch. 14: The Solar syg;ceni, ,pp,

404-411:; '',".

SF.ARQ-1:'FOk j:.
Ch. 1-'4:-:-Tvap$,.d.s: Models, pp.

25.

RN EARTH SCIENCE
. 6:,.,:,MP4Pls of :the Planet

Ear h, pp.. 116-137

:1Vtern,s pp.
';',17

THE WORIAWE'l. 1
Ch. 31: Location'and.iNali#41.

. 476-484,..H
Chs X32; ';1(eping TiMe

493

INVESTIGATING lHE:lEAR1)-1
Ch. 3:,.Earth Fordes,. pp

OUR ENVIRCHiMEIit IN SPACE.
Ch.. 7: The Energy Exchange, pp.

135-137'.:

ATHWAYS kIN SCIENCE ;
Unit ^8-:::'....Energy and MOtion-tfOur

:Solar' System,. pp . 3871453

EARTH SCIENC;i: A LABORATORY
Ch. 1: Models and Maps, pp; 1-

21
Ch. 12: The Meaning of Time,

ipp.. 275-286

fir:SCIENCE: IIS
...4Idea. 1-6: It's .Going to Take

Some Time, pp. 31-35



ro

attt

Student .Readings
Asimov, Isaac.:' The Clock We, livd:bn. rev. ed.: New .York: Abelard-Schuman, Lta., 1965.

Branlev,.. Franklyn:-M. North,. South, East and West. New York: Thomas. Y. Crowell Co. ,.

1966.
-

Ceggins, Jack., By Star and_Compass: The St9ry of Navigation. _New,York: Dodd, Mead
an,d Co,., _1967. g
=-4 ,

lerSCh., ,S . Carl. On Course:. Navigating the Sea, AVK., and iSpace. New York: Viking
Press, Inc.-, 1967.

Irwin; Keith G. Three Hundred. Sixty Five Da-ys: lhe Story of Our Calendar. New
'York: ThOuth.s" Ya,- Crowell , Co . , 1963.

L
<

,

.

-,,

, Marshal ,, Roy, K. 'Sundials. New York: , Macmillan' PubIMhing Co., InC., 1963.
.

.A.4s-

National Ocean Survey. ,Xeet Mar'vin Masker :. ,11. S,;. Dept. of Commerce, National Oceanic
and Atmospheric Administration, 1970.. 1:(ly lilet)

. .:.

;'
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- NET .TO HELP US FIND 0 WAY deCoribeS the construction and function
of thegeographic grid. It i simply explained as24.:Mohns for fining N-S
and E -W location, however the geometry involved in7:'ealVilating-the grids
is summarised for advanced student viewers. The segment closes with a
"humorous" example about:locating a fishing boat on the N. C. coast using
latitude and longitude: J.'

Concepts
e The earth's motions, grativational

fields,;00 magnetic fields make
possibl.e'b9T frame of reference.

Man neeal:a ptecise:system of location
to orient himself.

Objectives
'After watching this segment and completing
appropriate follow-up'activities, the
student should be able ta

explairi/how longitudeand latitude
areelaed to the rotation of
the...earth

..)emOnStrate-how the location grid
to establish a point" on

the .earth's .surface.

Learning Activities
Have students design displays showing how, latitude and longitude are used to

define a location.

Have students prepare a report on Greenwich-, England.

Using a gloWe; ave students, work out,the geogTaphiclocationof various
prominent features on the earth.

Give students unmarked spheres andask themidi,tonstruct their vim system for
locating. points on its surface.

37



Media Reiources
HIM LOOPS
LATITUDE. 1 color film. loop.

Multimedia.
Doubleday LONGITUDE.,,,.1. color film loop. Doubleday

Multimedia. '

Teacher References
Kinsler, John L. 1972. Alatitude of 45° north. Science and ChiZdren 10(Dec.): 15-

19.

Kohn, Clyde F. .1967.. Guide to Effective Globe Usage. Chicago: A. J. Nystrom and Co.

38
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North Carolina's
Geodetic Survey

Segment Synopsis
John Garner takes students on a tour of the North Carolina Geodetic

Survey. This branch of North_Carolina state government places geodetic
markers (points of precisely known latitude and longitude) and bench-
marks (points of known elevation above main sea level) in the state for
use by many different agencies and individuals.

Concepts
45 Man heeds a system ofrlocation on the

earth to orient himself.

Predise measurements. often provide
perspective and a sense of scale.

Objectives
After watching this segment and completing
appropriate follow-up activities, the
student should be able to

, demonstrate how the-location grid
is used to find'a point on the
surface of the earth

give examples of ways in which
precise measurements are used to
locate geographic points in the
earth's surface.

Learning Adivities
Have students find the triangulation stations and horizontal control points on

a map of their area and.then actually find them located in the field-,

Invite a stirvey-or Ito speak to the class about the way lo 1 land boundaries
are tied to the;geodetic control network.
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FILMS ,
DESTINATION: WHERE? 16mm. 11 min. sd, PATHFINDERS FROM THE STARS. 16mm. 48 min.

color. U. S. Air Force. sd. color. National Oceanic and ,

Atmospheric Administration.
MODERN GEODETIC SURVEYING. 16nin. 18 min.'

sd, color.. U. S. Navy.



ime and the
Earth's Rotation

Segment Synopsis '4

TIME AND THE EARTH'S ROTATION introduces students to the idea of
time both as a'precis,e Teasureable unit and as a relative passing of
events. For most people, time varies with their activity: However
a more constant measure is the'one relating time .to the rotation of
the.!eartli.' This segment demonstrates how scientists measure time.
It shows the value of time zones and explains the correction made by.
the' international dateline.

Concept Objectives
The earth's longitude grid and its . After watchihg this segment and completing
rotation are used to determine time. appropriate follow-up activities, the

student should be able to

explain how longitude and rotation
are related to time

list and explain the organization
of.the time zones within the con
Ainental United States

explain the function of the
international dateline

explain how time is measured and
standardized in our modem world.

Learning Activities
Have students. conduct investigation #1-6 "It's Going to Take Some Time" in

Leonard. Bernstein and Harry K. Wong's textbook EARTH SCIENCE: IDEAS AND INVESTI-
4ATIONS IN SCIENCE (1977), published by"Prentice-Hall, Inc., Englewood Cliffs,
New Jersey.



Have student' figure out what time it is in prominent cities around the world
relative to their own time zone.

FILM LOOPS
DAY AND NIGHT. 1 color film loop. Hubbard TIME. 1'6010 film loop. Doubleday

Scientific Co. Multimedia

Media. Resources

WAND NIGHT: 1 color film loop. Doubleday

Teacher References
Kohn, Clyde F. 1967. Guide to Effective Globe Usage. Chicago: A.

Co.

Roberds, Wesley M. 1974. Time around world. Science and Chit 11an.-Feb.):
25-27.

Ulmer, David C., Jr. _1975. How high is it? What time is'it? Sun,altttude and sun
time for non-mathethaticians. Science and Children 12(Mar.): 14-174.
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Segment Synopsis
This is ,a humorous iegment designed to promote, protect, and preserve

geodetic markers and benchmarks. Two boys walking home from school meet
Marvin Marker, a talking benchmark, who tellsthem about his troubles '
and shows them how they can help.

Concept
Man needs a precise system of location
to orient himself.

Objective
After watching this segment and completing
appropriate follow-up activities, the
student should be able to

explain why it is important to
protect triangulation and
horizontal control station
markers.

4.

6004a.c markers in the community. You may wish to

0,)
kered markers to the National Oceanic Survey,



Maps for Man
Meet Tanya Topo. Sheet

Mapping the Earth From Space

.Program Overview
Mappink major concept and maps are vital tools in earth science. .There are
many i#str6ctional materials on topographical mapping. Most of these materials
iconcentiWon.the function of topographic maps and teach the principles of-contour.-
lines, troWcodes, and symbols. Experience has shown that the best way to teach
a studegt4liow to use a map is to have him use one. To avoid duplication and in-
effective teaching, Program 5 focuses on giving students an appreciation for map:
making and speculates on the future of mapping rather than how to use a map..

Textbook References
A SEARCH:FOR UNDERSTANDING

Ch. 1-5:' Showing Distance and
Height on :a Map, pp. 25 -29

ACEERN_EAiTH SCIENCE
Ch. 6: Models of the Planet

arth,.pi), 116-137

PATTERNS IN OUR ENVIRONMENT
Ch. 4-13: Making a Contour Map,

p. 94
Ch. 4-14: Comparing an Aeri4.1

Photo, a Road Map, and a Topo-
traphic Map, p. 95

Ch. 4-15: Mapping Your Neighbor-
hood, p. 97

Q. 4-16: Comparing a Satellite
Photo and a Map, p. 98

:WORLD WE LIVE IN
6: Topographic Maps, pp. 72-

' 85

EARTH SCIENCE:. IIS
xNo Aferenceg

FOCUS ON EARTH SCIENCE-
Appendix F; Topographic Maps,

pp. 534-539

HOLT: EARTH SCIENCE
No refgrences

INVESTIGATfkG THE EARTH
Ch. 14-2: Investigating Maps as

Models, pp. 302-304

OUR ENVIRONMENT INiSPACE
Extending Unit 4: Contour Mapping,

p.441.

PATHWAYS IN SCIENCE
'II Ch. 10: Maps to Describe the

Earth's Surface, pp. 120-124
II Ch. 11: Topographic Mhps,

PP. 125 -131
EARTH SCIENCE: A LABORATORY APPROACH

Ch. 1: MO:161s and Maps, pp. 1
21

-4 ,:m44:.;,..;,
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Student Readings

Darden, Lloyd. The Ecirth in the Looking Glass. Garden City, NY: Doubleday and
CO., Inc., 1974.

Hubbard Scientific Company. Redding Maps

Co.,,n. d.

MacMahan, Horace. §tereogram Book of Contours.
tific Co., 1972.

National Aeronautics and Space Administration.
IV, and X. Washington, DC: National Aer
1967.

. Northbrook, IL: Hubbard Scientific

Northbrook, IL: Hubbard Scien-

Phot4raPhs From Gemini III,.
utics and Space Administration,

-

Ear.th Photographs for Gemini VI Through XII. Washington, DC:
National Aeronautics and Space Administration, 1968.

. Photography From Space to Help Solve Problems on'Earth. Goddard Space

Flight Center, MD: National Aeronautics and Space Administrationi-1976.

NASA Facts. Washington, DC: National Aeronautics and Space
Administration. (a pamphlet and poster series)

National Oceanic and Atmospheric Administration. Space:. Environmental Vantage Point.
oc- Washington, DC: U. S. Dept. of Commerce.

Nicks, Oran W., ed. This Island Earth, Washington, DC: National Aeronautics and
Space Administration, 1970;

Short, alcholas M., Paul D. Lawman, Jr., Stanley C. Freden, and William A. Finch,
Jr. Mission to Earth: Landsat Views the World. Washington, DC: National

:Aeronautics and Space Administration, 1976.

Thompson, Morris M., and Julius L. Speert. "Mapping the Surface of the Earth."
NationaZ History, Oct. 1964, pp. 30-37.

U. S. Geological Survey. Topographic Mapping: A ChaZZenging Future. Washington,
DC: U. S. Government Printing,Qffice, 1964. ,



Segment Synopasis
Tanya Topo Sheet is a topOgraphic..map of a 7 1/2 minutel4phorangle

in the northwestern piedinont,of North. Carolina. This SegmentriOicribes
the process of producing a topographic map, from the beginnindlecision
concerning what to map, to the final printing of the, map. Sta6lard
colors and contour lines are mentioned; a quadrangle is defined. Events
move swiftly and'no attempt is made to provide an indepth treatment.
Instead this segment's purpose is to acquaint students with the process
of map construction and promote a better appreciation for the .value of
the maps they .use.

Concept
A. map is a graphic model of the earth,
designed to represent some aspect of
the planet.

Objectives
After watching this segment and completing
appropriate follow-up activities,.the
student should be able to

define and explain what constitu-.
tet a map

explain in general terms how topS-
graphic maps are made

identify the major features of '.a
map and explain the meaning of
the more commonly used map symbols

construct a simple mapisstig. cor-
rect techniques and symbol

read a standard topographic map ;

Learning Activities
Havestudents conduct #14-2 ?Investigating Nhps 'as Mbdels" from Miles F.

Harris's,.et al. Earth Science Cdrriculun ProjeCt textbook INVESTIGATING Om EARTH
(1973); published by Houghton Mifflin Company, Boston, Massachusetts.



..... ,. ... ,

r:,;... . Have students make their: own topographi,Cmaps, of the.school. grounds,using_simple
equipment. You may wish to reward, the,.stildeK.With the heatest and most acCuratemap.

;,..''The winning.Map may then be dupliCated'thid:uSed as a base for later.mapping of tem-...
perature fields, soil types, laiid. use. patterns., etc. ...

. . .
. . .

Have stiident4-....locate .typical. symbolS features, andlandforms on various types.
and scales of.I0Cal area maps .including highway maps, county rpad maps ,,-and U.S.G.S..
7 1/2 minute topographic maps. .

. ...
.''. .Have. students locate as Maw different ,kindi i)f, maps as 'possible and display

a.

.....
.;...':them on a bulletin bckard about. maps, uses. ..' ,;.::. -1..,

FILMS
MAPPING A BETTER TOMDRROW. 16mm. 28.1/2

''sd. color. Dept. of the .Army.

MAPPING THE WORLD. 16mm. 26 min.. sd.
color. U. S. Army. Engineer DiVis ion;

2,;.,

FILM LOOPS
CONTOURS. 1 CoIcif film loop. Doubleday

Multimedia.

IrC

MODELS
MAP. PROJECTION MDDEL. '16" x 9"

Hubbard Scientific Co.

MAP READING MDDEL. 10" x 10" x 12".
Hubbard Scientific CO'..--

LAND ELEVATION: SY. LS AND EXAMPLES.
1 color oop. Doubleday 0
Multimedia.:

SLIDES'
CULTURAL FEATURES SYMBOLS. 20 color slides.

Hubbard Scientific pp .

RELIEF AND DRAINAGES JS. 20 color
Hubbard SCI.ii,iititific Co.

WHAT ON EARTH? SLIDE SET.A/5/1.

TRANSPARENCIES
MAP READING PART I . ,4 color transparencies

Hubbard Sciehtific Co.

MAPS
MAPSOUTLINE MAPS FOR THE CONSTRUCTION OF A

MODEL OF THE WORLD. Washington,
De a U. S. Coast and Geodetic

PHYSIOCYR':teeMAPS.. 'Erwin Raisz.
Nov"

POLITICAL AND PHYSIOGRAPHIC MAPS AND
GLOBES. National. Geographic Society.

RAISED RELIEF MAPS. Hubbard Scientific
Co.

SOIL MAPS. U. S. Dept. of Agriculture,
Soil Conservation Services.

Note: . Use free indexes to order U. 5-
Geological Survey maps in scales of
1:1;000,000 and 1:1,250,000 and by
states in 15 min. and .7 1/2 min.
sizes. Special. maps are also
available for selected landforms
and national parks..MAP REANNG PART II.. 8 color transparen-

cies. Hubbard Scientific Co.



Teacher References
,Brown, Martin F., and Thompson, Ray W. 1970. Topographic kaPs. for Earth Science.

NJ: Silver Burdett Co* , ....... ...
O'Connor,..ilai*Si arid Shugrue, Sylvia K.- ,'3973. 'Toward topographisC'mapmaldng:!-

Reading contour' maps, and how to survey and map the schoolgrOtiridS. , Science'
and Children 11(Oct.):--' 12-17. °

.

,

ols, the language of maps.1973. Tovia;e4oPographic Map makirig:.
c.p'Cience and Children 14.(M6) : 18.7 2,0 . .

U. S.' Army,i,..1969. Map. Reading' Field ManuaZ FM 21-26. washilgtoft, ucr
.Government Printing Office..

.U. S Ge81og#4.:cSitvey.,.;4969.i'17opbgraphie Maps,. Washington, pc:.
,:(pabphlei) y

1970 Seoldgie Maps' r.ipoz;42*.t.g'61p p:iPr2ith. Wa*11)40A;..*-:
Government Printing` Office (pamphl'et)

t1, S.
GovernmetiLP:1#tplg

. 1972 Types..6f :-Alapd Pubiished by WaShington,U. S. GoVernment:.ppntitg.0£#cee..
-.. 1975. :MaPi:or-eNiiinitOd:Stats. Washinge0i;X: U. S. Government

Printing Office.
1975. Selected Bibliography on Mapsand Mapping. Washirigtoni., DC:

Geological Survey. (paritPtilet)7,:-'

'GOVeritiOkt'Tiinting-Off#e4;.-
7 t..

*

Monwrients, and HiStorie.Siies.

1975. State Maps. W4Shl.tigton, DC: U. S.
(pamphlet)

1975. Topographic Maps of National
Washington, DC: U. S.. Government Printing Office. (Pamphlet)

Upton William 8., Jr. Landforms and Topographic Maps: New York: John Wiley an
Inc.

Westerback; Mary,;:i 1976. A model to aid!.topo map interpretation.
43(Sept.):
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..:141r1arr0- F Oier a native. North (aiolii;ian and: senior: scientist. for the.
Earth:Resources 13pchnoloe'SwEellite..Program;''shoWs .the lateSt:techniqUes
changinethe..tapping process.:He-ekgainshowspace,photogr4S;ateL:applied
to mapping and. demonstrates new .orthophoto,;maps,:two lonovatioris....at the.. :
tontiers of maiitiiig research:. ,

, o

cOriCePt:
p is ;:graphic,model of the, earth,

'desiped.to, repreSept . 4speet. of

,1

oi;jectives
After wa,iCh.ing±:this segment and.completi_ng

ropriate follow-up activities, the
student should be able to

. eipip.ixi; in general terms, how
.,.:..satellites are being used to con-

struct maps of the earth

list some of the more coninoTi
applications 'of satellite photo-

. graphs

Learning Activities
we locate local, regional and. featureSi:oh.an BRT8 photograph..,

Have studehts use aerial .photOgraphs to map some featUre that varies with dine,.
such as plant Cbver snow cover, :flOod waters, ,or Shorelines.

.



.
Media Resources

ERTS: EARTH RESOURCES TECHNOLOQY, ATEL-
LITE. 16mm. 27 min. sd. color.
Nationg Aeronautics ..and, Space Ad-
minisirationt .

A NEW LOOK AT AN OLD PLANET. 16mm. 28
min. sdk color. National Aeronau-
tics and Space Administration.

;

SLIDES:
EROS SATELLITE COLOR COMPOSITE',PHOTO-

GRAPH. coldr _slides. U. S.
Geological Survey, ERQS, Data Center.
-(See EROS DATA CENTER booklet in
Teacher References).

LANDSAT COLOR PHOTO MOSAICS AND INDIV-
DUAL PHOTOS. color slides. General'.

Electric Company, Photographic
Engineering Laboratory,.

MAPS
'LANDSAT IMAGE 'MAP. U. Sii<eological

Survey.

MESA QUADRANGLE, ARIZONA-MARICOPA CO..
orthophotoquad.

U. S.,GeoogiCal Survey.

;PHOENIX, ARIZONA. ; .exp. ed. space photo-
' map. 1:250,,C1,14t. U. S. Geological

Survey, A69.
4 ti

PHOENIX, ARLZONA. rev. ed. . topographic
1:250.,000': U. S. Geological Survey,
1969.

PORTRAIT U.S.A. color co e map.
National Geographic. ocietx.

Teacher References
Avery, Eugene T. 1977. Interpretation of Aerial Photographs.

MN: Burgess Publishing Co.

Boyer, Robert E. 1971. How to Study. Earth from, Space. Washington, DC: National
Science. Teachers Association.

3rd, ed . Mil' meapolis

1973. Remote sensingof earth: A new perspectiv;ei.: The Science
Teacher 40(Oct.): 32-39.

Corliss, William R. 1971. Earth Orbital .Science. Washington,'"DC: National
Aeronautics and Space Administration.

Denny, Charles S.; Warren; Charles R.; Dow, Donald H.; and Daley William J. 1968.
A Descriptive Catalog of Sej.ected Aerial Photographs of Geologic Features in
the United States. Professional. Paper 590. Washington,...DC:, U. S. Gedlogical
Survey.

Earth Science Curriciaumi.Project. 1968. Stereo At-las. Northbrook P IL: Hubbard:
Scientific CO.

0
Fisher, John J. 1'977. Teaching geologic earth science remote sensing at the

collegiate and the secondary school level. Journal of Geological Education'
25(1): .2-14.

Snobble, John K. 1970. Stere5seppie Aerial Photographs for. Earth Science'. Morri.-
. town, NJ: Silver Burdett Co.

U. S. Forest Service. 1969. Foresters euide to Aerial Photo Interprstation. Hand-
book No 308. Washington DC: U. S. Dept. of Agriculture.

U. S. Geological Survey. 1971, Aerial Photographic. Reproductions. Washington, DC:
U. S. Governinent.Printing.10ffice.

q."
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W71, :Studyiri0 the Eoirtli from Sp16.. Washington! DC: b. S: Government
Printing Offide. . A

#1,* P.* AA

4 410,,. 19/5. ?ha. EROS Data 60enter. vWasNingtoh, Dc; U.416. Clvernment Printing
Office. do ' "

Wanless, Harold. .," 1969. *Aerial`Arlae. Nwthbrdok, IL:akubbard Scientific- Ob.

Warren, Charles R.; Sthmidt,'Dwighij.,;:Ddnny; Charles S7Tild Dale, William J. 1969. A
402 DascrizAilie.Catalog .OZr telecte7.Aeinal Photographs (!f Geblogic Features in Areas

Outsifie the United States. PrQfess ional Papa. No. 591. Wa4i.ngton , DC: U. S.
a. M gedlogical Survey.



Unit 2

eteoro o

The atmosphere which covers the surface of our planet affects' students every
day. The clothes we wear and our daily activities are governed to sake degree by
the activities of air which, surrounds us.

`-.``Programs .6 through 14 cover the basic rules and activities of the atmosphere
in a'sequence ofcarefully plinned segments designed'to lead the student to an
understanding of the functioning of the atmosphere that we call-weather. It also
introduces the student to job` oppOrtunities',,possible future hobbies, and safety
precautions for violent stormS..'

.

. ,

The first program capitalizes on conoepts learned in life science b) explaining
how the interrelationships ofthe plant and animal commbnities are similar to the
basiccycles of the atmosphere. Pograms 7 and :8 explore the ener&.systems of the
atmosphere, the theory of air masses, cloud,fOrMation, and'precipitation. PrograMs
10 and 11 pull together the concepts devgloped.oin earlier programs to present and
illustrate storm theory. Programs 12; 13,,,,and 14 investigate the process of regional
and national forecasting.and consider long term weather patterns.

Throughout the weather'S'equence, scattered segments raise questions about
air quality, chronicle the lives of famous. atmdspheric scientists, and introddce

, =Aetna. weather observers. '11 Special segment in'this unit looks at.snaw as .,a unique
anclaestheiic phenomenon, allowing`itddent from coastalyegions to experience
snow as it occurs ,in mountain counties.



BOOKS References
Donn, William L. 1951. Meteorology zoith Marine Applications. 2nd ed. New York:

McGraw-Hill Book. Co.

Federal Aviation Administration, and National Oceanic and Atmospheric Administration,
1975. AviatiOn Weather: For Pilots and Flight Operations Personneto rev.-
ed. Washington, DC: Aviation Maintenance Foundation,

Miller, Albert, and Thompson, Jack C. 1970 EZements of Meteorology. 2nd ed.
Colunbus, OH: Charles E. Merrill Co.

Neuberger, Hans4 and Nicholas, George. 1962. Manual of Lecture Demonstrations,
Laboratory Experiments, and Observational Equipment for Teaching Elementary
Meteorology in Schools and College. University Park, PA: Pennsylvania State.
Univ.

Scieiice Associates, Inc. CataZog. P. 0. Box 230, 230 Nassau Street, Princeton,
NJ 08540

Sloane, Eric. 1952. Eric SZoane's Weather Book. New York: Hawthorn Books, Inc.

Trowbridge, Leslie W, 1973. Experiments in Meteorology`: Investigations fol. the
Amateur Scientist. Ghrden City, NY: Doubleday and Co., Inc.

PERIODICALS
BULLETIN, American Meteorological;Societ%, NOAA JOURNAL, quarterly.

monthly.

NATIONAL WEATHER. DIGEST. Natiorial Weather
Association, bimonthl.y.
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Our Ocean of Air
Cycles and the Atmosphere
Why Do People Make Dirty.Air?
The Structure of the Atmosphere
Radiosondes Watch the

Upper Atmosphere

Program Overview
OUR OCEAN OF AIR is the first of nine programs dealing with- `meteorology,' clime-

O

tology, and air pollution. The program begins with an interview with a botanist
who helps students relate atMoSPheric 'functions to the living world. Next, a

very short segment introduces the concept of air pollution by describing clean
air. Segment Three examines the structure of the atmosphere and considers
some of the phenomena present in each' zone. RADIOSONDES WATCH THE UPPER A1MJS-
PHERE records the-launch and recovery of a radiosonde instrument package and
describes how this instrument is used to gather data

TextbOok References
A SEARCH FOR UNDERSTANDING.

Ch. 14-1: The Nate of the At-
mosphere, pp. 454-462

Ch. 14 -2: PresSure, Density
and Height of the Atmosphere,
pp. 463-468

Ch., 14-3: The Layers of the
Atmosphere, pp. 468-471'

, MODERN EARTH SCIENCE
Ch. 20: Air and Its. Movements,

pp. 420-438

PATTERNS IN OUR ENVIRCNNENT
Ch. 2-8: Can People Affect the

Temperature of the Entire
Earth?, pp. 38-41

THE WORLD WE LIVE IN

Ch. 33:. The. Atmosphere and Solar

Radiation, pp.-496-.514

hAktft SCIENCE: A LABORATORY APPROACH
No references

EARTH SCIENCE:. IIS
Idea 5-1: 'It's Hard to Believe,

pp. 161-164

Idea 5=2: The Pressure's On, pp.
165-170

FOCUS ON
ch.

ch.

Ch.

EARTH SCIENCE
9-1: The. AtmOsphere of the
Earth, 'pp. 160-161:n
9-2: Air Pressure, ppf 1617
162 : -

9:73:- Composition of the At-
*sphere; pp. 163-164
974:-..StruCtute of the Atmos
phere, pp. 165- l68'

e HOLT:. EARTH SCIENCE
Ch. 9: Air, PP. 244-275

INVESTIGATING THE -EARTH
Ch. 5: Water in the Ai ,

107

OURENNIRONNENT IN SPACE
No references

PATHWAYS IN SCIENCE
IV. Ch. 1: The Atmosphere is an

Ocean of.Air, pp. 183-188
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IStudeht Rea, - 0_ ,Calder, Nigel. The. Weather Machine. New York:A'' Viking Press, '4975:
Craig, Richard A:.; The Edge of Space--Exploring ihe:11pperAtmosp4444. .'Getran City,

Dobson; Gordon M. Exploring the Atmospnere. 2nd ed. 'New
1968.

NY Doubleday and Co., Inc., 1968.
.

Federal Aviation Administration. Pilots. Handbook of Aeronautical Knowledge..
Washington, DC: U. S. Government Printing Office, 1971.

Kotsch, William J.' Weather for the Mariner. Annapolis MD: U. S. Naval Institute
Press, 1977.

Lehr, Paul E., R. Will Burnett, and Herbert S. Zim. Weather: Air-Masses, Clouds,
Rainfall, Storms, Weather Maps, Climate. New York: Simon and Schuster, 1957.

Maunder, W. J. The Value of Weather. New'York: Barnes and Noble, 1970. _

Rosenfeld, Sam. Science' Experiments with Air. New York:, Harvey House, Inc. 1969.
Simon, Seymour, Projects ,with Air: New York: Franklin Watts, Inc., 1975.
Sloane, Eric. Eric ,loarze 's Weather Librar y. 3 -vols. New York: Merpdith Press

1963.

Sutton, Oliver G. The Challengebf the Atmosphere. Riverside, Cr : Greenwood Press,
1961.

ThomPson, Philip, D., and Robert O'Brian. Weather.
1968. (a title in the LIFE Science Library)

New York: Silver. Burdett Co.,
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Segment Synopsis
:: , ,,..!

In CYCLES AND THE ATMOSPHERE, Dr.. RictlieBell-,;DireCtaripf7,114tife.,
North Carolina Botanical Gardens, e142oi-a.tesiOn sttWprit lood'e4g9.: of
the life sciences as he describes how plant life proceasessare. related ,

to,weather phenomena. He traces that.;tieilthe.:49:moshere . to
living _plants, paying special attlentiontO the oxygen- 4athon*

and nitr gen cycleii''..;ille:.,e4tilains that iiian;qfterr:
and: g ,.#4-f #0, :cytleS and suggests .:ways:'

004,enttS might. problems'. .''

Concepts - ..
Living organisms are part of long term
natural cyclic processes in the atmo's7
phere.l.;!these processes circulate.;'
5pmpoundS 'throughout the atmotphere.,'

Man's activities often interrupt Or.
modify natural cycles within the;

.atmosphere.
. .

The interruption. of natural atmospheric
cycles may have catastrophiE cOnte-

'..quences for the commuaity'.of.living
-things.

After watching :thi,grilent'arici completing
:appropriate foilOwtuji Activities, the
student shoii14..:b.e.'!abl,p. to

CleStri how the
oxygenZcarbon,',diokide, nitrogen,
and .eyclps :operate

0

,Of- the' of
peotiles.:i-Oiliiiie-.9n,each of
theca natural cycles .

Learning Ac;th;iliib-:'
Have students write a 'description' Of .the; atmosPhere and how. it affects them.

(Hold the papers and compare the deicriptions with-thosewritten for Program 14).

Introduce the following terms -: cle tarbod 4icixide cycle, hydrologic cycle,
nitrogen cycle, air pollution.

Have students prepare bulletin'bOardtai:splayS, illustrating the hydrologic
carbon dioxide, and nitrogen cycle.



Media Retources
FILMS
TUE EAR1Th ITS WATER CYCLE. 16mm. 10 1/2

min. sd. color. Coronet Films.

THE, WATER CYCLE. 16mm. 11 min. sd. b an
w. Ency. Britannica Ed. Corp.

WATERS RETURNING, 16mm. 6 min. sd. color.
Macmillan Films.

FILM LOOPS__
HYDROLOGY SERIES. 12 color film loops..

Bailey Film A\-sociates.

TRANSPARENCIES
THE HYDROLOGY CYCLE. 1. color transpa

rency.. Huniond,Inc.

METEOROLOGY SET. 27 transparencies.
Ward's Natural Science Establish-
ment, Inc.

::iWATgR.CYPLE. 1 color transparzncy.
Hubbard,Scientific Co.

SLIDES
THEIIYDROLOGIC CYCLE. 15 color slides.

Ward's Natural Science'Establishment,
Inc.

Teacher ReferenCes.
'Conway, H. McKinkey,,and Liston, Linda L. 1974. The Weather Handbook. Atlanta: Conway

Research, Inc. .
.

Exline Joseph D. 1975. Individualioed Techniques for Teaching Earth Science.
".\ Englewood Cliffs, NJ: Prentice-Hall, Inc.

Iikaschke, Ralph E., ed. 1959. Glossary of Meteorology. Boston: American Meterological

Leopp Linia.,B: 1574. Water: A Primer.-:Saft Francisco:: W. H....,Freeman and Co.

liratieiI41ceanic and Atmospheric ,Administration. 1974. The HPdrologic Cycle.
Iiington, DC: U. S. Government Printing Office.

ger. '1963. Water. ,Scientific American .209 (Sept.):' 92-100.

StrAiirikitthur N. 1971. The Earth Sciences. 2nd ed. New York:. Harper and Row.

Force. 1974. Weather for Air Crews. Washington, DC: U. S. Government
,Office.



Segment Synopsis
A little girl .asks her.. father. 14k clean aii.looks The

mages he describes-C4Ise her to ask-why people make dii.ty*ti..ThA This
very short segment on air pollution reminds students that ntiii.6makes"
cleah ait;.people produce dirtafT.

;Concept
..:14041's activities..afte4A01fJ1
::pollution of the

Objective
After watching this segment,aftd completing
appTopiiate follow-upactivities, F1he::0-
spadent'should be able to

6 explain the difftrence betweelt
clean,and polluted air.

Learning. Acbvity
Phis . aesthetic segment, might be.used to inspire students to express their

feelings about clean air and air pollution in some form, such as a poem, song, or,
picture.



Struou re. of
the _''AttroSphere,

ent Synopsis ..
This segmerit,,intr-oduceS itud;ents to the vaguelf,;layered structure of the

atmosphere. :It.:;explains hOsZr:TeaCh',layer.was discovered and describes .thel
properties oti..eac4::.. Rat&fii01.;.fajoiiige shot in Alaska, shows the spe, tacu-
lar aurora borealis ..'

Concepts Objectives
The atmosphere is a vaguely struc- , Aftew watching .this segment and completing
tured mixture of gases.

., appropriate' follow-up activities, the
student should beaPle to

outline and describe the structure
ofjthe atmosphere

describe phenomena which 'typically
occur in the troposphere, strata-
sphere, ionosphere, and exosphere.

atmoSphere can be divided into.
2' layers based on the kinds of pheno-

mena which .occur at various altitudes..

-Learning Activity
Introduce students to the following terms: troposphere, tropopause, strato-

sphere, stratopause, ionosphere, exosphere, aurora borealis; ozone, cosmic rays,
weather.

..Ntedia Resources
FILM LOOPS
LEARNING ABOUT AIR. 4 color film loops.

'disqtrecordings. Society for Visual
cli tion.

RESEARCH IN THE AMSPHERE. '16mrn; .25
min. sd. color. National
Aeronautics and Space Adminis-
tration, 1969.

4



TRANSPARENCIES POSTER
METEOROLOGY SET. 27 transparencies. Ward's THE UPPER AW1DSPHERE. NWRF 26-0665-

Natural Science Establishment, Inc, 106. Dept. of the Navy, 3Xeather
Research. Facility.

) .
Teacher References

Anthes , Richard et. al . 1975. .0: Atmosphere. Columbus , OH: :- Charles E.,-: Mcfr-rill

Co.

'Corliss, William2R1968°
'..' Commiss.ion...-,..,: ° a

Space Radiation .).bshington,7,DC: Atomit;Ehergy

.
GOOdy., had,

Fgidehtdice-Hall, Inc

Wright, Sir diaries. 1962.
American 207, (Sept.) :

James C.. 19.72. A tmOpheres .1 Engelwood Citffs, NJ:

The Atitartic_and:ihe up1er 4tmospherp. Scientific.
74-83. ' ' ;



Segment,Synop,sis.
Small ana.relatiVely inexpensive instrument packages called--):.

radiosondeS are .launched twice daily at many:ofthe Nation41:14.Teather
Service Offices in the United States: .Many students find radio;
sande a fasCinating instrument.becausejt combines, weather measurements
with..space...age telemetry,: This segmenticillowt the launch:and recovery
of an instrument-al-Cape Hatteras.. '::Students have an opportunity to
observe the techniques used to measure the prgperties of the upper at-
mosphere and discover some of the prOblems involved in the Use.of-radio-:
sondes:

,Concept
:,...InstrUments are used to measure the

properfties of the'atmosphere.

Objective
After'watChing this:segmentana completing
appropriate followup activities, the

....Student should be. able to : ' :

.t explain how various types:Of
meteorOggical:instrumentS
Opeate :and:what properties of
the atmosphere'they,meaSure..

Learning Acing'*ty
Have students"learn the basic parts of a radiosonde-;-e.g.,.balloon, parachute,.

radio transmitter, barometer, thermometer, and hygrometer

POSTERS

Media' Resources

THE UPPER ATMOSPHERE. INWRP-26-0665-:- ;.YEATHER BALLOONS....THEIR USE IN.-THUPPER.-:
Dept: of the Navy, Weather AIR OBSERVATIONAL pROGRAM...WaShington,--

.Research , DC:" Government Printing Office.



:Teacher References
National Weather Service. 1970.. Observing Handbook No 2 Substation Observations.

SilverSpring, MD : National Oceanic and Atmospheric Administration. ,

NO

se 1976. ,A Radiosonde, 'What Is It Washington, DC: U. S. Government
inting OffiCe. (pamphlet)



Insolation and the Greenhouse Effect
Weather as a Hobby )
Edmund ,Halley
Wind, .Belts: and CirCulation

Otferviow
The sun supplies energy to the earth in the form ot' light. ihat, energy is
regponSible for all of the weather phenomenaQ'taking place, in oar, atmosphere.,

" INSOLATION AND THE. GREENHOUSE EFFECT identifies how:the sun's 'energy drives our
atmosphere through insolation, absorption, and the cohversion of 'light to
heat energy. Later, .global.: circulation, corioliS, and wind belts are studied.

Segment Twoi WEATHER AS,A HOBBY, Ed Maddox describes his activities as a'.
volunteer, Climatic observer for the National Weather Service. The .third..seg-
ment features,.the famous, s'cientist, Edmund Halley,. and shows his mahy discoveries
and achievements

.

. .

Teextbook References,
A SEARCH FOR DIVERSTANDING

Ch. 1_4-4; .Heating the 4tmosphere,
pp. 472=475

qi. 3.5t1: :TeniperatureS4 pp.
477-482

Ch. 15-2: Air Pressure, pp. 482-
.._489° '

Ch. 16 -2 SunshirePatterns, pp.
523 -531

land Patterits, pp. 531-.
. 534 4.

MODERN EARTH' CE .

Ch. 34: ,Atmoipheri,C .P-ressulle acid
qWinds, -pp. 515-529

Ch. 35: .General `Circulation of
th'Atmosphere, pp. 53p-541

,

EARTH'SCIENCE: LABORATORY APPROACEI
Ch. 9=5:' Forces and Motion in the' Atmospbere,, pp. 197-1b9
Ch. 9-6: The Baily''Cycle of At-

. mospheric Change; ..13p. 199-203
: Ch. '9-8: The Atmosphere' and

. Light", .(13 ZO8

. ,

Ch. Niovements, . EARTH SCIENCE- -IIS.
38 Idea 2 -2: You are the Sunshine of.

My,'.Life, pp. 43-49.:
Idea 2-31; Sunshine On My Shoat der,.

pP. 49-53
. idea. 5-7:. Bottoms' -Up, 189-194.',

RONMBIr 1.
Radionietei-; 80.

e` Brightness; and
rtture of a Light, p 80

s' .. A Temperature

MOPT.,D iirE\LiyE. IN
Ch. '33: The Atmosphere and

Solar Radiation, pp. 496-
.

514 ... ,,

FOCUS ON EARTH SqiNCE .

Ch. 9-5 : .Heat7 pp. 169-172
Cb., $easons,.pp. i734.1.
Ch'. .Air Circulation, pp.' 1827

184'
Ch 10 -2 Major Wind Systems, pp.

185=187



,HOLT: EARTH SCIENCE
Ch. 9: Air. pp. 244-275

INVESTIGATING THE EARTH
Ch. 6: Energy and Wind pp. 1.21-140 t .

,,PATUWAYS IN SCIENCE
IV1Ch. 2: The Air Exerts

pp. 189-44
How We MeasuA

Pr sure, pp. 1957200
IV Ch. 4: Air,Pressure Goes to

Work, pglii 201-207
IV Ch. 5: The Earth's. Heat Comes

from, the 'Sun, pp. 208-213
IV Ch. 6: Th# TeMperature of the

Atmosphere Keeps Changing, pp..
214-220

IV Ch. 7: The Blowing Winds, pp.,
%

OUR ENVII3DIZIENT IN SPACE

Ch., 11: ,Energy Exchanges by AtmoS
pheric Circulation, pp. 227-239

Ch. 12: Ex Changes of Heat.Energy on
Land and Sea, pp. 241-258:.

t1

Pressure,

Air.

Student Readings
American. Meteorological Society. The Challenge of Meteorology. Boston: American

Meteorological Society, 1977.

- Kals, W. S. The Riddle of the Winds. Garden City, NY: Doubleday and Co., Inc, 197710-

Reiter, Elmar R. Jet-Stre%ms: How Do They Affect Our Weather? Garden City, NY:
Doubleday and Co., Inc., 1967. ,

Ram, E..Aubert de la, Man and the-Windi. New York: Philosophical Library, 1955.

Stone, A. Harris, and Herbert:Spiegel.' The Winds of Weather. Englewood Cliffs, NJ:
Prentice-Hall, In., 1969. 41:
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Segment Syncipsis

-v

INSOLATION AND uip GREENHOUSE E.FFEMexplores the relationship of
sunlight and clouds to temperatute.40It begins by,examining the way
sunlight is scattered and absorbed as it ,passe through the atmosphere
on a clear and a cloudy day. It shows holgrolight is converted to heat

ermo,by Various soil colors and uses "a greenhouseft illustrate how '

lar energy can be t pped neattie earth by clouds.1,A pyToheliometer
is used to mea,iure th sun's energy pn cloudless .day,41Stbdents observe
howttemperhWe varies from clear day .to an overcast day s

.10

corcepts
Most of our energy comes froT the sun.

o Energy frOM the sun is iesponsibly.fOr
many fundamental, processes on earth.

4, Sunlight is partially absorbed and
scattered as it passes through tie
atMosphere.

o. The temperature. near the earth is
. . related to the amount of solar

radiation 'striking the surface.

The amount ofosolaY (light).energr,
... that can be.absorbed and convertea7-
to heat energy in.a soil depends on
the soil's color`.

4.74

B.

Olijeciivels -60

AftertAtching this egegment and completing
appropriate folligg-up actAitiqp4 the
student shwlebe able tow.

*
explain howvlight is affectet'as
it pasiges through Op atmosphere

demonstrateitthe dif=ferent tmoun'ts
of light energy_ converted to heat
by light and darlocolored ob-
jects 4,

_explain the greenhouse effect4,

4

Axglain haw the air temperature
May respond to Variations in .
solar energy and cloud4cover,
(insolation curves). .

04.

Learning Activities (I,
_. t.
intrgduc,students to terms such as absorption, reflection,insaation,.

radiant Onergy, heat energy and scattering.



stOilentS

HaveIstudents
greenhouse for and

4

photograph examples of applications of the greenhouse effect.
. - o 4,

invite a greenhoilse operator to tell the class what he uses th
how he controls it? temperature. 'A

1

Take studentssiudents on a 'tour of a greenhouse or solar h
r,

Haire students prepare displays 'illustrating the.,applition of solar energy to
home heating:

Media liesouices.

FILM LOOPS 7.4
INVESTIGATIONS IN SCIENCE: METEOROLOGY dr.

- SERIES. 5 colot film loops. Bailey-
FDA- Associates.

ABOVE THE HORIZON. 16rmn. 21 min. sd.

color. Modern Learning Aids, 1969.

SOLAR EMERGY: TO CAPTURE THE POWER OF
SUN AND TIDE. 16mm. 24 min. sd.

color. ACI Films, Inc., 1975.a

SOLAR RADIATION I: SUN AND EARTH. 16mm.

18 min. sd. color. Modern Lear-
ning Aids.

SOLAR RADIATION II: 1I-E E.AR'IH'S ,

PHERE. 16mat. 20 min. td. color.
Mo4 dern Learning Aids.

WHY °NS-CHANGE. 16mm. 11 min.
sd. b and w. Ency. Biftannica

Q' Ed. Corp.

TRANSPARENCIES,
METEOROLOGY SET. 27 transparencies.

Ward's /Natural Science Esfablishitien'e,'
Inc.

MAPS , I
THE NATIONAL ATLAS OF 'THE UNITED STATES.

.U. S. Geological Survey. Washington,
DC: U4 So Government' Print(ng ..

1,Office." y

Teachef iteference
U. S. Geological Survey. 1971.*.Solar .The Science

tr

4

Teacher 38 (9): 28-29.



Segment Synod
Edwin Maddox, a textile mill foremanfrom.Sanford, North Carolina,

observes the weather as a hobby. In this interview he describes his
hobby and his participation in the National Climatic CbServer Network
opexated by the National Weather Service. He shows-the equipment he
uses. and how it works. and he explains the reports he submits concerning.
unusual weathet Conditions. Mr. Maddox typifies the'people who volun-
teer their time and effort to furnish the.National:Weather Service with..
a more complete record-of-weather.conditions which the Service can use
in study and research.

Weather
as a Hobby

Concepts
Instruments are used to measure the
properties of the atmosphere.

e To understand he overall behavior of
the atmosphere d its condition at
any given time, tions
must be made at various locations
in the area.

Objectives
After watching this Segment and completing
appropriate follow-up activities; the
student should be able.to

.

explain the necessity for many.
observations of weather at
various locations in formdlating
an overall understanding of the
weather

explain what . volunteer climatic
observers dO.

Learning Activity coe'

This segment is intended simply.to introduce the idea'of observing weather as aS
nobby. You nay wish to contact the nearest Weather.Service offiCe and locate a; %.
hobbist or cooperative'observerto visit with your class.

a

.69



Edmund Halley

:"( Segment Synopsis
This 'segment chronicles the life of Edmund Halley who lived from

1656 to 1742. Halley' typifies the multi- facetted scientists who lived':
and worked during the 17th and 18th ceinturieS. ,,The show summarizes
several of Halley's more important efforts, such as his discovery of
the well-known comet, speculations concerning the saltinessof the.
oceans, studies of air pr, sure influenced by altitude, and compila-
tion of mortality. rates. d Halley is seen as an individual of
varied interests.. His disco ies of wind belts and global,alr cir-
culation are only two of many contributionShe made to our.fund of
knowledge.'

Concepts Objectives.
Because the atmosphere follows the After watching this segmentand completing
laws of nature, its behavior can be appropriate follow-up activities, the
predicted. student should be able to

Man's mind...is his most important tool
forinvestigating the earth. i

0
describe the procedures Edmund. .r:1

Halley used to investigate the
earth

summarize Ha ley's reasoning)of
global cir ation which lead to
his "theory flwinebelts, -c*

Learning Activity

This biographical segment is intended to complement the segment on wind belts
and circulation. You may wish to have students prepare a display illustrating some
of the highlights of Halley's life.



Segment Synopsis
Why do winds blow in large belts about the earth? How is. energy

moved from the equator toward the poles? What causes windS inthe
northern hemisphere to turn.to the right? How does the procesS,of
convection help drive the wind belts? What is'the jet stream? This
nsegment explores global circulation and the mechanisms 'which move
energy from the equatorial regions toward the North and South Rofes".
It illustrates these basic concepts of circulation using simple 'graphics.

S'

Concepts Objectives
is .caused by heating After watching this tegMent 'aria .compli,ting

appropriate follow-up ivities., ijhey

student should',be ap to ,

Movement of air
and cooling.

The unequal_ distribution of
energy produces the general
in the atmosphere.

',Convection produces the basic Circti:
lation of the air.

solar
circulation

The earth's rotation modifies basic
circulation .by deflecting the41......S
winds, and produceS;windbelts

Air masses; mOving.under the influence
of the wind beltS, transfer energy
from one plaCe' to another near the
surface.of the earth.

explain and gi.Ve examples of 'the
way air- is move&by. convection

.

explain2;the 'gette atternof ai
Circulation in tM pliere

deproqtrate h ,thtearth'S rota-
tion. treates ,the wuid'belts.

. 4. 7 *ia,

Learning!
,

IAtroduce students to the follow* te4s: ,w:,+.1vxAs; P1
,winds latitudes westerlies, polar e4tellies.

'16

Whim , trade,

4"



FILMS
THE ATIISPI-ffiRE IN NOTION. :16nun; 20. min. TENTPERATURE, PRESSURE; 'AND WIND PARTS

sd. color.' Ency: Britannica Ed: Cori). L AND II. 2 color film loops.
..(from the AGI/EBE Earth ScienCe Program);' : Hubbard, Scientific Co,

:PLANETARY .lit.CULATION....:- 16 25.
,Tioderni, Learning AidS; l9b9

RESTi P58 OCriAN','OF min:
.

..color. Prism Productions 1969.

STUDY PRINTS
THERTRINTS. 12 9" x 15" color
prints. Hubbard. Scientific Co.

LOOPS
PHERIC CIRCULATION PARTS AND II . 2
:color kfilm loops. Hubbard; Scientific
co. ::.,

:
CORIOLIS EpFEGT 1 color. .film lOop. H

bard Scientific Co
. , ;- r, 4

INVESTIGATIONS IN METEOROLOGY 54t
seRIES. for flits Moos kai1:er"
Film Assoc. es,

TRANSPARENCIES
METEOROI)GY SET, 27 transparenieS:\

Ward's Natural Science Establish`
inent, Enc.:

POST
Tom" NWRF, 26-0665406.

pt, f ,t.tae: Icy, Weather .R'es'earch

f,114 e.
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Winds, Weather
and Air Masss_.

.Local. Breezes
Folklore and the Weather.
The Origin of Air Masses

progral.0.0yerview
ThiS program continues-the theme of Program Seven. ',It studies insolation, con-
version:of,light-energy to-heat energy, and convection on a local basis. LOCAL
BREE2ES.exaMines how energy is transferred to fomland-sea and mountain- valley
breezes In FOLKLORE AND THE. WEATHER, a TV .weather man and an old mountain farmer.
explore the ideathat weather phenomena provide signs of their comingwhichtaVe
been interpreted in folklore overAheyears. The final.:Segment returns. to:the"
movement of energy. DamSalgado, National Weather Service Meteorologist, explains ,

how air masses form, how they moVe by globalwind beltS, and what happens when
two air masses meet.

A SEARCH 'FOR UNDERSTANDING
Ch. 15-2: Air Pressure 4

489
Ch. 15-4: Air Mhsses and

derstorms, pp. 493-499

MODERN EARTH SCIENCE
Ch. 20: Air and Its Movements,

pp. 420-438
Ch. 22: Weather, pp. 457-478

EARTH SCIENCE: A LABORATORY APPROACH.
2- Ch. 9-6: The Daily Cycle of At-

mospheric Change, pp. 199-203
Ch. 9-7: Moisture as a Factor in.

Atmospheric Change, pp. 204-
205

Ch. 9-10: The Contact Region
Between Two Air Masses, pp.
209-211

PATTERNS IN OUR ENVIRONMENT
Ch. 7-1: Heavy and Light Air, pp.

174-176
Ch. 7-10: .A Micro Weather Box,

pp.,203-204
Ch. 7-11: Land and Water Tem-

peratures, pp. 204-205

THE. WORLD WE LIVE IN
Ch. 35: General Circulation of

the. Atmosphere, pp. 530-541
Ch. 38: Air Masses and Fronts,

pp. 569-580

EARTH SCIENCE: IIS
Idea 5-4: It Whistles Through the

Trees, pp. 177-1Agi

FOCUS. ON EARTH SCIENCE
Ch. 10-1: Air Circulation, mi. 182-

184 '

HOLT: EARTH SCIENCE..
Gh. 9: Air, pp. 244-275
Ch. 10:- Weather, pp. 276-312

INVESTIGATING THE EARTH
Ch. 6! Energy and Wind, pp. 121- '1%

-140



OUR ENVIRONMENT IN SPACE
Ch. 12: Exchanges of Heat Energy

on Land and Sea, pp. 241-258

al

PATHWAYS IN SCIENCE
IV Ch. 7: The BloWing Winds, pp. 221-:

"226

V Ch. 3: Air Masses- and Fronts, pp.
260-265

Student Readings
Davis, Albert. A January Thaw WiZZ Freeze a Hog and Other Weather Folklore. New York

Crown Publishers, Inc., 1977..4 )-

Edinger, James G. Watching for the Wind: The Seen and Unseen Influences on Local
Weather.' Garden City, NY: 'Doubleday and Co., Inc., 1967.

Kals, W. S. The Riddle of the Winds. Garden City i NY: Doubleday and Co., Inc.', 1977.

Lee, Albert. -Weather Wisdom: Being an Illustrate Practigal Volume Wherein is
Contained Unique Compilation andp4naZysis of the Facts and Folklore of NaturaZ
Weather Prediction. Garden. City, N'(: Doubleday and Co., Inc., 1976.



:Segment Synopsis
LOCAL BREEZES takes a loOk at 'the energy transferred bylthe winds

on, a local scale. It demonstrates that.the air over land heats at a
different rate from the air over water. .tand-sea breezes alonk a
beach on the Outer Banks are studied,and the area's air4temperature and
pressure measured from sunrise calm.throughout:a typical day. Mountain'
valley breezes are observed in a similar manner. The segment coAcludes
by asking students if they think a city might create its own locaI'breezes.

Contepts
_The\Unequal absorption of.solar'energy
.produces local temperature differences.

,

Convection produces the basic circu-
latioWof the air.

Cumloform clouds, producing shOwerY
preCipitation, result from small scale
convection.

convection:

*dives:
After watching thiSmsegment and completing
appropriate folloO5p activities, the
student should be able to

detonstrate haw the character o
a surface affects its light
,absorbing.properties

demonstrate how air is moved by

explain what local winds are and
how they are caused.

Izirning Activity
Review the concepts students have learned concerning insolation, absorption,

reflectioni and convection.

FILMS
OUR RESTLESS OCEAN OF AIR. fin': 20

sd. colbr. Prism
1969.

WHAT MAKES THE WIND pLow, 16mm. 16riilin

sd. Ency. Britanniqa
(from the AGI/EBE Earth Science

PrograM)
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Him LOOPS TRANSPARENCIES ..,
TEMPERATURE, PRESSURE; AND WIND.PARTS: 'NETORQLOGY SET..:. 21''.transparencies. ... ..-

-. :..-I AND IL .:,-Vcolor film loops. Ward's Nat4ral Science Establishment,
Hubhard.Scientific'Co. thC: ' '....

_.....-

Teachex References
National Weather Service. 1973. 70-1mtcl-Ce.art. Washington, DC:

Printing Office.
6

. 1976. Cloud's. Washington, DC:.W. S. Governnent Printing Office.rtl

U. S. Government.-,
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Segment Synopsis
Meteorologist, ,Chick Carney, lost and. looking for.the golf course,

asks' an .old farmer, playedb); Bill Alspaugh, for 'directions.. Before
the conversation,. ends, Chick has 'ekplained the scientific:basis for a
number of common folk sayingS and tales .aboUt the. weather. The"swings.
include: "Mare's tails and mackerel skies proceed 4 rain;" "Red sky.. at
i:lawning, sailors take warning;" and "Ring 'around the'...moon,. rain' Soon."

Concepts
13ecause the atmosphere followS the,
laws of nature its behavior can be
predicted.

. .

Commonly recognized atmospheric
phenoMena create observable weather
features

Man's §P4
ertiatiOnS4'

obserVati'

...Used to makeob-
tuinterpret

`:Objective

, xelate
phenonie

Indicate.

After watching this Segment and Completing
appropriate follow=ap activities: the
student should able to

only seen. weather
O'4"the. conditions they

Learning Activity
This segment is inten e4 as' an interest stimulator and aS a result yop may wish"

to limit your prepar ry tatoiviiies to asking students if,they know any'fblk tales.
or folklore concerning th eather.

Teather;Referekes
Garriott, EdWard 13: 1971. Weather Follcl'Ore and Local WeatVe; Signs. Reprint :o

1903 ed. Detroit: .Gale Research Co. , .

InwaTas, Richard. .1971. Weather Lore. Ed. E. L. Hawks. Reprint of 19.50' ed.
York: 'Barnes and Noble.

77
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SMith, Elmer. L.; 'compilOr...: Weather. 'Lore and I'Lej'end.
Publisher.

Swainson, C. 1974: A handbook, of Weathe FOlktore ° Reprint of 1873 ed. Detroit:
Gape Research Co.

Lebanon: PA: Appli.dd. Arts



gelggypent S)1011114s,
.. ..- ,,Dan Salgadb.; meteorologist at the Raleigh-witythAinYored Office

of the National. Weather $eivice, explains; what' ah!aiAmass is, how
it moves and 'affects 'the 'area ilT0 whi4Li.t' moves and hoW the col-

of ::two. air masses creates weatherphenomena, He,. also claSsi-- fies air` 'masses discilsseS- how Seagonal.. thanes in air :mass
locations.. affect the Weathe'r. '

:
4

Concept Objectfres
Air. masses ,are. large. Units or bodies. After watching this sdgmene-2nd completing
of air with relatiVely'uniform appropriate e fOiloW-up actviTies, the
propertigs: . student, should be, able .tb

n

Ai masses; ...71.fluericed by wind. belt's; ; `explain 1'160- r masses form
mo ',energy from one 'p1 ;:to.,:another : . ..behave over
alOng ;the s face of rt. .

. :

When the diS similar air: meet,
intetbction along their interfage maY
result; ill formation'of a storm system.

.
Learning Act!

exknain hoW,air masses Anterac't
form fronts

explain how air inaqsre5: help, Move
energy from the ,equator: to the
poles.

...Iiititidtice't..tiidents to %the folloczting't Mass,
. .

coritinen tal MaSS .!:. tropical air mass, , mass, front . jet ' stream..'

4.

!,
. t

.
. .



- Medii Resources,,-,4.i,..,,
.-.FILMS . ,.=.,- ,STUDY PRINTS
''AlkMASSES MIT-PROMSAIR MASSES; 16mm. WEATHER. 12 9" x 15" color prints,

...12 min. sd,-` color. -U.S. Air Force ' Hubbard Scientific CO. .

1962,,:,
N.

AIR MASSES AND FRONTS,
9 min. sd.eC

AER14ASSES AND
, 11 min.

1962.

"'ME COLD .FRoNT 16mm TRANSPARENCIES
'U. S.' Air Force; , METEOROLOGY SET. :27-transparencies..

Ward's Natural Science Establish-
. 0 .4 I. ,

ment, Ific.
ARM FRONT..,-16Mm.

.:13..:Air Fotice, -. WARM AND COLD FRONT. 1 colOt.trans-
parency. Hubbard Scientifi o..

V;.

ORIGINS OF;WEATHER:. *Inn. 13 min. sd.

..[,,Ency;;;:lritannica Ed., Corp; (produted by
the NatiOna.IIilm.Board.,of Canada)

FILM LOOP
WEATHER FRONTS AND PRECIPITATION. r color

film loop. Hubbard Scientific Co.

t

eacher Reference
Fedexal Aviation. Administration. 1971. Pilots Handbook of Aeronautical Knowledge,

Washington, DC: U. S. Government Printing Office:
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Clouds and Precipitationi,
Adiabatic Cooling and Clouds
Temperature, Altitude,and Precipitation',

Snow

,Program Overview
ProEram9 provides students with background infbriation they need to investigate ,
stotm systems.. It focuses qn the 4ymptpms of storm phenomena--clouds and,pre-
cipitationri ADIABATIC COOLING AND CLOUDS-explains.theinechanisns-Which cause
cloudsvito form. The next segment shows how temperature and altitude affects
the type of precipitation that falls. 'SNOW takes students to mountaietountryr
where winter snows are deep and stay. on the ground for weeks at atime. There
they are introduced to the chilling, breath taking character of a snow. environment.

Textbook References
Ch. 4-4: The Preisure of the

-Aosphere, pp. 194-1
Ch. 9-11: Rain,' Stow, Hit, and

Sleet, pp. 211-213

, EARTH SCIENCE:. IIS.'
Idea 5-5: Ice,Cream..Castles in the

Air, pp. 181-184
Idea 5-6: .Raindrops Keep Falling

On Myllead, pp. 185-189

, FOCUS. ON EARTH SCIENCE
Ch. 10-4: Clouds', 194-195e,

6,110LT: EARJH SCIENCEO
Ch. 9: Air, pp. 244-275'
Ch. 10: Weather, pp..276-312

INVESTIGATING THEEAFTH
. Ch, 5: Water in the Air, *pp. 101-

120

el OUR ENVIRONMENT IN SPACE
Ch. 13 Energy Exchanges Through

Atmospheric Moisture, pp. 259-
281 ,

fiSEARCH FOR UNDERSTANDING
Ch. 15-3: Moisture ,,pp. 489-492
Ch. 15-5: Cloudwild Rain, pp.

.499-507
4 4,

MODERN EARTH SCIENCE
. 'Ch. 21: Wa(er in the Atmosphere,

pp. 439-456

, PATTERNS IN OUR ENVIRONMENT
Ch. 7-3: Water'in the Atmos-

phere, pp. 183-184
Ch. 7-4: .How Does a Cloud. Form?

) pp. 184-1186

e l THE WORLD WE LIV IN
Ch. 36: Evaporatiqh and Com,

densation, pp. 542-168,
Ch. 37: Precipitation, pp. 559-.

568

EARTH. SCIENCE:; A LABORATORY APPROACH
Ch. 9-1: Clouds as Fart of the

Atmosphere, pp. 187-191
Ch. 9-2: The Tefiperature of the

AtMosphere, pp. 191-192
Ch. 9-3; Mbisture in the Atnos-

phere,TT: 193-194 , PATHWAYS IN SCIENCE:
'IV Ch. 8:. The Water in Our Atmos-
. phere,lop. '227-231

81



Student Readings
Battan, Louis J. Cloud PhysiCs and Cloud Seeding. New York:

Inc., 1962.

Bell, Corydon,. Wonder of Snow. New York: Hill and Wang, 1957,

Bendlich, Jeann How to.Maie. a Cloud; New York: Parents'Magatine, 1971.

Bentley, W. A., and W. J.-Humphreys.- Snow Crystals, New York: Dover Publications,
Inc., 1964.

Blanthard, Duncan C. From Raindrops to Volcanoes, Adventures, with Sea Surface
Meteorology. Garden City, NY: Doubleday and Co., Inc., 1967.

Couchman, J. Kenneth, et al. Snow and Ice: Examining Your Environment Series. Mir.

neapolis MN: lqnston Press, 1972.

Doubleday and Co.,
r.

Mason' Clouds,' Rain. and Rainmaking. aoled:: New. York:- CaMbridgebniv. Press.,
1976.

Nakaya,UkiChiro. .Snofo Crys -7NaturaLand Artifidial. CaMbi-idge: Harvard Univ.
Press, 1954.

National Weather Service. Clou
1972.

Washington, DC: U. S. Government Printing Office,

WI:nter.Storms.--Washington, ,,DC: National Oceanic and Atmospheric Ad-
..

unnastration,n.d.' (pamphlet). %-
.

Sisson, Robert F. "Snowflakes to Keep.".f,),WiongZ Geographic, January,. 1970, pp.
104-111. 4 it

.
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Segment Synopsis
Why do clouds form? What materials must-be present? at must the 4,

conditiopssbeZ -Thip segment ..investigates. each of-thepe Asp ts of cloud
fOr6atiOn. Students see a. cloud created in the laboratdry, learn abOut
the process of adiabatic cooling, and apply their knowledge to determine
the lowest elevation at which clouds can form on a.particularsday.

0 4

9-1

AdiabaticCooling
and Clouds

Concepts
The process by which water moves on
earth is known as the hydrologic
cycle.

The primary cause of condensation in
the atmosphere is adiabatic cooling.

The principle controls Of evaporation
include free water, surface energy,
air temperature, and motion.

Clouds are formed by moisture con-
densing on particles in the atmos-
phere.

Objectives ,

After watching Ais segment 4d completik
appropriate follow-ulaActivities, bye 4:
student .should be able to

. # Ir
explain theihydrologic cycle

explain adiabatic) cooling
. 0.

deMonstrate how ff cloud forms.
4

Learning Activities
Introduce students to the following terms: adiabatic, condensation, nuclei,

cloud base, lapse rate, precipitation.

' Have students make their own clouds using a 1 gallon glass jug, hole Stopper,
and rubber tube. Place a short piece of glass tubing through, the stspper and
attach the rubber tube with a clamp. Add a small amount of water to the jug and
saturate the air. Have students suck over the tube roducing a vacuum. A cloud
doesn't form because there are no parti4es in the chamber on which-the 1Later
molecule's may condense. Next, introduce smoke into the jug by releasing
the vacuum tube next to the candle flame. students recreate the vacuum; a
cloud will appear._ ';

83
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Have students simulate gas molecules. Mark a square on the 'floor and tell stu-
dents to imagine it extends upward to form a cube at sea level. . Give each student
a styrofoam ball and have all the students motre about as. gas molecules. Then '!raise"
the cube to a higher altitude, causing some molecules tO slip out of the wcube as the
gas expands. Compare' the resulting energy at.the higher aktitude.with that at sea- .
letrel. a

,

FILMS
GANGING THE WEATHER. 16mm. 29 min.

color. _Indiana Univ. ,,.19,68.,

CLOUDS 16mm. 9 1/2 min. sd. color.
SFA-Educational Media.

CLOUDS ABOVE.. 16mm. 10 min. sd.

color. BFAEducational Media.

CLOUDS OF THE HEWSFHERE. 16mm. 8

min. ;sd. color. Macmillan Films.

FORMATION OF RAINDROPS; 16mm. '26 min.
sd. color. ModernLearning Aids.

WHAT MAKES CLOUDS. 16mm. 19 min. sd...
color. Ency. Britannica Ed. Corp':'
(frpm the AGI/EBE Earth Science
Plogram)

WHAT MAKES RAIN. 16mm. 22 min. sd.
color. Ency. Britannica Ed. Corp.
(from the AGI /EBE Earth Science
Progran)

e.
to

FILM LOOPS
. CLOUD FORMATION. 1.cOlor film loop..

Hubbard Scientific Co..

CLOUDS. 1 color film loop. Doubleday
and Co., Inc., 1970. .

0
EVAPORATION .$ CONDENSATION. , 1 color

film loOp. Hubbard Scientific
Co.

INVESTIGATIONS IN SCIENCE: METEOROLOGY
SERIES., 5'color fiAm loops:.
Film Associates.

'4;

LABORATORY NUCLEATION, QF SUPERCOOLED
.CLOUDS AND COICENSATION NUCLEI. 2,b
and w film:loops.' Modern Learning'
Aids.

SLIDES

CLIMATE AND. CLOUDS. 20 'coloeslides.;
Society for Vkiial Education.

METEOROLOGY VIEW FILES. 2 sets of 15 co)iT.
slides each Hubbard SCie C Ceit
k

WHAT ON EARTH? SLIDE SET ,

TRANSPARENCIES _

CLOUD -TYPES:. 1 color ,..transpa
Hammond, Inc.

CLOUD TYPES. 2 color transparencies.
Hubbard Scientific Co.

.METEOROLOGY SET. 27 transparencies. .
Ward's Natural Science Establish,-'
ment, Inc. .

POSTERS
CLOUD 'CHART. P. 0. Box 8615, Richmond,

Virginia 23226.

CLOUD. CODE CHART. Nationalbceanic and
,Atmospheric Administration.



-;4

Teacher Refeiences
Battan, touis J.' 1962.. Cloud Physics and Claud Seeding. New. York:

a.n4 Co. Inc

iVers, Joel N. 219 (Dec. ) : 74-82.

ll'operts Walt.e4Vitc:1957., Sun: clouds :and. rain clouds . Scienti fie AmeriCan.

1:96 (April) :. .13 . . . .

coror, Richard:- 1'972 -Muds 'of, the World: "A 'Complete ,Color EncyclOpaedia
' :North Pomfret;; YT: Davicl4rid Charles

12, A. R. 1970. The Scitin Clouds 'Nevi Ycirk. Ameritan Eiseiher pit

Doubleday

R. 195.7 'Sali and:rain. Saignff-11:qAther;ican:' :19 7 (Oct ) : 42 -47.?. .

tegro ogiF,a.1 Qrgani.zatton, *1956, . /n.43rruatzorp/ ;Cloud Atlas. 3- vols

60§ii*o!gwi40Xlanct



ent Synopsis
This se' t Illultratest ow ;altitude temperature 'affects the

.,,kind of ipithtii4;tims sfto earth. Simple graphics, film,
and an,,tmationLaTe',`,Usectto.show,why water condenses to form rain,
snow, sleet, zing 14011,'and hail Under various conditions as

f413:4'.tg ; 't h.

-it 14
AS: 4

ypeilcif 's"10 nd fp

op condiii±ofts stP"the atmOsphe e.

he fOrm.totdensing opreollpiiation takes
as.. it fall§, toarth,..depends on the
temperature . pile .from-the cloud
tO ;the. group

Objective
After watching this segment and completing
appropriate follow-up'activities, the
student should be able to

describe, the various types of
precipitation and the conditions
under which they form.

1 Learnirtg Achy' ides.,.
4 .

. . .
Int 11:61 studeets totthe, following terns: °rain,- snow, sleet freezing rain,

Review these terms :, , condensation, precipitat ion.

If lail'oceurs in your area, collect the balls in plastic bags and store them
ityourst-reezet for students to cut and study when they are studying precipitation.

it

FILM LOOPS

Media Resources

STUDIPRINTS
WEATHER. 12 9" x 15" color pfints.

Hubbard Scientific CO.
INVESTIGATIONS IN SCIENCE: METEOROLOGY.

SERIES. 5 color film.loops.
Bailey-Film Associates.

4



TRANSPARENCIES
METEOROLOGY SET. 27, transparencies. .

Ward's Natural Sdience Establishment,
Inc.

Teacher References
Couchman, J. Kenneth, et al. 1972. Snow and ice: Examining Your Environment Series.

Minneapolis, MN: Winston Press.

LeChaiklle, Edward R. 1960. Field Guide to Snow Crystals. Seattle:' Univ. of
Washington, ?Tess.

National Weather Service. 1971. Precipitation ,Probability Forecasts. Washington,
DC: U. S. Government Printing Office. (pamphlet)
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Segment Synopsis
Snow is very special to most people. Some love it Some hate

it., But few students have experienced, snow as it occurs in gh_moun-
tain country-- This five minute talk on Mount Mitchell in th rt of
the Appalachian Blue Ridge mixes facts abolit;,now with the specia d
that only snow can create.

Concepts
Snow is one type of precipitation.

, Snow plays an important role in the
ecologic balances, of mountain
regions.,

Objectives
After watching this segment and_completing
appigpriate follow-up activities, the
sttMnt should be able to.

, interpret some of the-n-special"
moods and ecstatic feelings. snow
can evoke

explain, several ways in which snow
affects; the mountain environment.

Learn' ,Activities
Have students describe snow in their way using stories, poems, printp, :etc,

Haire students, collect and rpreserve snowflakes for study..

Teacher References
Bentley, W.-- A.;, and HumphreyS, W. S. 1964: Snow Crystals. New York: Dovei:Pub-

1ications , Inc .

Couchman, J. Kenneth, et al. 1972. SnOw and Ice: Ethpinting l'oecl'nv-lron7n6nt
2t'A

Series. Minneapolis, IC: Winston Press.



Hodge, Willimn T. 1973. Climatic Data Report Southeastern Snow Storm, February
8-11, 1973. NOAA Technical Memorandum EDS NCE-2. Ashevite, NC: National
Cl. c Center. L

LaChape Edwai:d R. 1969. Field Guide to Snow Crystals. Seattle: Univ. of
Washington Press.

National Weather Service..., 1975. Winter'Storms.4 Washington, DC: U. S. GoVernment
Printing Office. (pamphlet)

Schaefer, Vincent J. 1964. Preparation of,permanent replicas of snow, frost, and
ice. Weatherwise17(6): 341..

Schreiner, William; and Kelling, Norma J. 1972. How to catch a snowflake. Science
. and Children Dec: 24.

Szafarowicz, Joseph'T. 1972. Making enlargments of snowflake patterns. Science and.
Children Dec: 25.



Cyclonic Storms
Cyclonic Storm3

Program Overview
A knowledge of cyclonic storm formation and life cycle is bisic to understanding
how the atmosphere functions and how its behavior is forecast. This one segment-
program uses 'a television program rehearsal,as the fOrmat in which the behavior
of cyclonic storms discussed and'ilaustrated.- = °

Textbook References
A. SEARCH' FOR :INDERSTANDING FOCUS. ON EARTH SCIENCE

Ch-.154: Air Masses and 1hunder
storms; pp. 493-499

MODERN'EARTH SCIENCE
Ch. 22: Weather, pp. 457-478

PA SIN. OUR ENVIRONMENT
CI. -1: Heavy and Light Air,

pp. 174-176
Ch. 7-5: Reading Cloud Patteims,

pp. 187 -188

THE WORLD wElTvg
Chi4.38: Air?Masses and Fronts,

pp. 569-580 -

41.
39:. Storms.and Weather
Forecasts, pp. 581 -602

TH SCIENCE: A LABORATOKLAPPROACH,
.ch. 9-10: The*Contadt,Region

BeiWeen TWo Air Masses,-pp.
209-211

Ch. 10-3: Weather, pp.

HOLT: EARTH SCIENCE.
Ch. 10: Weather, pp.

INVESTIGATING THE EARTH
Ch. 7: Wind, Weather,

Pp. 141-166

OUR ENVIRONMENT IN SPACE
Ch., 14: Energy Releases in

Atmosphere, pp. 238-297

PATHWAYS IN.SCIENCE Lab

Unit 'V: the Coming
Weather, pp. 245 -288

EARTH SCIENCES i' I IS

No teferences

188.493

276-312

the.



Studerit,'Readings..,
Holford, Ingri i;InterpretingYthe Weather; A'Practi&al: guide fbr Householders,

Oardnersib,torists,'41and Sportsmen. North PoMfretf, NT: David and Cbarles,..
Inc., 1973,t-

Ludlam, F. Hi, and its. S. Scorer.. Cloud Study: A Pictorial*, Guide. Bracknell, Berks,
England: Royal .Meteorological Society, ,11.

$Coref, kidhard and lia,rry Wekler. CZoud Studies NeW York: Pergamon"
Press, 1968.

Tufty, Barbara. 1001 Questions Answered About Storms `.and Other Natural Air DisaSters.
New York: Dodd, Mead and Co., 1970.

sok



Cyclonie Storms .

Segment Synopsis:
What begins as trouble' during a TV program' rehearSal turns into

a teaching session when the fl:oor, manager, played. by .Shae. Merwitt,'
wants to IsnoW more about an impending., eyelonie storm The program,
begins by describing the-life cycle of a hypothetical,Tclassie 4.57
clone that forms over New Mexico and travels to New England. It
explains' the types' of fronts .encoUntered and the weather associated`..
with each It shows that winds blow in different directions depending
on the pressure System: counterclockwise about a low pressure system
and clockwise about a high pressure, systet. ' ;Then a real storm that
crossed the U. S. in May of 1971 is followed from its formation to
its &elusion six days later. Students hatie an opportunity to ob-
aerve the difference between theoretical and actual storms including
the smaller but violent effects of thunderstorms and tornadoes forned '
within the larger storm system.

Concepts
When two dissimilar air, masses meet,
interaction' along the. intgface may
result in the fOnnation of a storm
system,

Objectives

pf

...,..After watching this segment and comileting
approptiate follow-up, activities, the
student' should be :able to

explain-how air masses form; mdve,
ama:interact to producefroAS

describe the vari.ous types of
clouds and the cOndition under'
which they. form

describe the sequence of evenfs in
an ordinary cyoloni:e storm

describe warm, cold, stationary,
and occluded fronts in .terns
behavior' and charaeteristics.:,

Storm systems ,t.end to have life cycles,
t4at alloW deScription; classification,
and prediction, ',

.

.;'he type, of 'clouds` and forms of pre-
"dipitation diat*OccUr are dependent'
on -conditions iii the atmOsphere

,Stratofonl clouds, producing-steady.
precipitation, result from the
gradual lifting of. air !liaises.

Cull.O.ofonr clouds, produeing showery
precipitation, result from small scale
convection. .°

'10



.;
*.fearning 7

'Review the ,ftaitoit g. major 'ideas with students:: .airmassses,, Cold front, warm
front', ''occluded frdnt,,,cloud -types related, to Zronts d belts ."

HaVe students prepay displays. showing the. stages of a. cyclonic storm.

,.:Have students: plat cYclOnic korm..st#ges,and positions, from.back. issues of. NOAA
maps

..,, ..
newspaper Weather maps ..', '-St4,dents.-may wisliV '''.'Precti-Ct" the., storm' s Location and ., , _verify it -on .the 'following ; .Note: Beraq4e atmospheric conditions -vary you should-.
not expeq, any storm to; pill* .,....ci.40i:d;41.0tterri.,..

..;.-, ..N%.4;,.

FILMS
MASSES 'AND: FRONTS-

I6011,. 9 sd.,
FOrce,i

AIR
.

e iiite,sonrces
a

,"". NSUDES
-THE ,COLD ,,FRO WflAT ON EARTH? SLIIE. SET' M/19
color. U

IltA14$PARENCIES .
MASSES. AND. FRONTS--FR*S AND THE LCLOUD- _'i color trarispaiincy.
,ACEWEA'IHER MAP. .16riim ' 10 ' mond' Inc.

, sd. color. U. S.0.4b.r Force, 1962. . . _ .

-I AIR -.MASSES ANDLFRONTS.7.7THE. OtGLUDED 1 ONTO.
9 hdni 6616± s°

Force; 1962.

AIR MASSES AND 'PRONTS--,THE WARM FRONT.
16mm. ,11 nun. sd. ,11. S
Air .Force, 1962:. .

CLOUD TYiES. 2 colOr transparencies:
Hubbard ScientifiC, .

.
,;

2.1CINTAL NOvtmr.,Nie, ttatisparencl.
o Hubbard Scientific Co.

1,4.. METEOROLOGY SET. '27 transparettcies.
Ward's: Nat0a1-.Science' Establishment,

'ANTI COLD cgRONTS. 1 color transpar
ency..;. Hifflbard ScientifIc C6.

Teacher References
Geer,. Ira W..4:975. Citiefe for Zonduotimg a Schpot Ikatiter Study

" g.'iselevise4" Weather *Maps: ,-. FforoCklioit N Y : RationaVSchOol Weather
Project, :State University of New York.: -.- :

National. Weather Service ail, ly. frWeather. Maps. ,, Weekly Series'. Wasliinkton, DC1 U.
S. Government :'printing Office. (by subscription)

V
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a

The N4tur of
ViolentStOttiriS

..I- .

Progr
,

Overview . :- '..
Three. ypes of violent storms affect our lives. Each of/the three program segments
is devoted to one of these severe local storms:: The first segment chronicles the
life cycle of a typical thunderstbrm and illustrates the velopment of hailtand'
lightning. The second seemefit looks at man's scant know ge about the small but
violent storm, the tornado and the final segment Ibll Hurricane Donna's 1560
path-of destruction up the Atlantic Cbast,

Thunderstorms
T.ornadoes
Hurricanes

Textbook References .

A SEARCA FOR UNDERSTANDING
Ch. 15-4: Air Masses and Thunder

storms, pp. 493-499
Ch. 15-6: HurricanesAnd Tornadoes

pp. 507-513

MODERN EARTH SCIENCE
Ch.122: Weather, pp. 457-4478'

FOCUS ON EARTH SCIENCE
Ch. 10 -3: Weather, lip. 188-193
Ch. 10-4: Clouds,, pp. 194-195

'

HOLT: EARTH SCIENCE
Ch. 10: Weather, pp. 276 -312

INVESTIGATING: IHE EARTH
Ch:.7: Wind, Weatheri an4 Climate,.

PATTERNS IN OUR ENVIRONMENT, pp. 141.-166
No. references

OUR ENVIRONMENT IN SPACE A
Ch..1 Energy Releases in the

tmosphere, pp. 238-298 -

PATHWAYS IN SCIENCE
V Ch. 5: The Freaks of Weatilet.,

pp 271-277

, THEWORLD WE LIVE. IN
Ch. 39:.. Storms and Weather Fore-

casts, pp. 581-602

EARTH SCIENCE: A LABORATORY APPROACH
No references

EARTH SCIENCE: IIS

No references



)
Student

Battan, Louis J. The. Nature *of Violent St
1961.

4a,
'Garden NY: Doubleday and Co/., Inc

The Thunderstorm. New York: New American Library, 1964.--

Bell, ThelmalH. 'Thunderstorms. New York: Viking Press, Inc., 1960:1:

Bendick, 4anne. Lightning: ehicago:. Rand McNally and Co.,:(1961.

Bfanley, Fitanklyn,14., and Leonard Kessler.. Owlie Skywarn Tornado Warning.. .Washing
ton/DC1, U. S. Government Printing Office, n. d.

, .Owlie Skyiparn4 Hurricane Warning. Washington, DC :, ,U S Government
Printiq-Office,'n. th

Brindze, Ruth.' Hurricanes: flonster StOrms FroM the Sea. New York: Atheneum, 1973,,

Brown, Billye, and Waltpr.R. Brown. Historical Catastrophes Hurricanes and.Tor,
midos. New York: Addison-Weiley Publishing Co., Inca, 1972.

Irving, Robert. Hurricanes and Twisters.' New York: Alfred A. KnRpf, Inc., 1957.

Keine, Martin L. Lightning and Thunder. New York: Julian Messner, Inc.; 1969.

Schonland, Basil. The Flight of the.Thunderbolt. Oxfdrd: Clarendon Press,; 464.1
.

Slbane, Eric. Book of Storms. New York: Duell, Sloan and Pearce, Inc., 1966...
.

Stewart, Storm. New York: Modern Library, InC., 1947.

Viemeister,.Peter,E., The.Lightning.Bopk. Cambridge, MA: M.I.T. Press, 10:2,

Weiss, MalcOlm

WremS, John::EA

E. Storms: ..From:the,Tnside Out.

The Tornado,
t.

Garden"City,

New York: Juliaii 'Messner, Inc.,

Doubleday 'and Co., Inc., 1677.



Segment Synop' ..
,Thunderstorms are-perhaps the .most common and thus best known 'of

the short-lived violent storms.. Yft very few people understand how
they develop or how they behave.. This segmenti.11ustrates the devel-.:
opment and life cycle of the thunderstorm. It deScribes the stages,
of the storm and characteristic features of each. SPeoial, attention
is-paid to the phenomena of hail and lightning: 'Students are shown
how lightning develops and how to protect-themselves if they are .

caught in the open during a thunderstorm.

Concept -
.

ObjeCtIVeS .

Storm.systems have life cycles that After watching this segment and completing
allow description, classification, and appropriate pllow-up activities, the
prediction. ' student should be%ableto

.

describe the sequence of even S7--
in an ordinary thunder-Storm.

, -

list.and explain several.: safety
grecautions,that may be'taken to,
avoid being struck by lightning

explain the difference between-a
\ (Severe thunderStorm watch and,a
' thunderstorm warning.

/

Leaning ACtivilies
Review the following ideas :. convection, precipitation hail formation

Have students write description's of.their own personal impressions of a thunder.-
storm and/or lightning.

. . .

Have students observe A thunderstorm from a safe place. :They might alo'want to
takt pictures to record what happens during the storm and then4ater use the pictures
to illustrate a class report. \ f

.

Rave students research and report on local'deaths'andinjuriek. due to lightning.
\

Have stddent photographers try to' photograph lightninglfret a safe-place.
....

97 \
,

go
,



Media Resourceq
1

FRNI' . POSTER
STORMS: THE. RESTLESS ATNDSPHERE:. 16me. PORTRAIT OF 11-iE THIADERSTORMS. Wink

22 min. sd., color. F,ncy. Britannica . Inc., 1977.
Ed. Corp. (from the AGI/EBE Earth.

!'-Science Program)

STUDY PRINTS
WEATHER: 12 9",x. 15" color prints,. ub-

bard Scieniific Co.°.

Teacher References
Atlas`,.: David, ed. .1963. SeDere Local Storms. Metemorlogical Monographs. V 1. 5, No

27.. Bbston:. American Meteorological, Society.
Bell, Thelma 'A. :1960. Thunderstorm. New York: ' Viking Press, Inc.°
Byer'S , Horace R.- , and Braham, R. R. Jr . , 1949: ...The: Thunderstorm. Washington,

U. S. GovernmenePrinting Office. .

.

DC:
4'

Chalmers, J. A. 1967-.... Atmospheric Electricity.' 2nd ed. New York: Pergamon Press.
Flora, Snowden D. 1956 Hailstorms of the United States. No-man: OK: Univ. of

Oklahoma Press.

- Se Lawrence. 1973. Lightning Protection. New York: John Wiley and Sons,
Inc.

.

National/Weather Service. 1973. Lightning. Washington, DC: U. S. Government
Printing Office. (p hlet) '

1973. Lightni Safety. Washington, DC:, IT:- S. GoVernMent Printing
Office. (pamphlet)

Umati, Martin H. 1969. Lightning. New York: 'I%;loGraw-Hiil Book Co.

Viemeister,. Peter. E. 1972. The Lightning' Book. Cambridge, MA: I. T. Press.

1.;



Segment Synopsis
Though tornadoes are small in'M.ze, they are incredibly destructive.

Tornacbegdestroy millions.of dollars of Property d kill several hundred
people every year. This segMent explores what is :sown and not known
about tornadoesandwhy these storms so hard to s udy. Rare aerial
film.footage illustrates,water.spouisand tornado tra, s. The segment
presents-seVeral possible safety measures which stude s can take to
protect themselves if they are caught in the path. of a ornado.

1

Concept i Obi 1 es
, Storm systems have life cycles that - After watching this s-y e A$ completing

allow descrlption, classificatidn, and appropriate follow-up activities, the
prediction. student should be able to !

. , describe the life cycle ofa
tornado.

list and explain several safety
precautions,which should be taken
in the event of a tornado.

explain the differdnce between a
tornado watch. and a. tornado
warning.

Learning Activity
Have students research and report on tornadoes that have bdCurred i'.ntheir area

of the state.

I



FlLMS
'NEOSHO, APRIL 24. ' 16mm. 14

color. National Oceanic
mospheric AdMinistration.

STORMS: THE.RESTLESS ATMS
22 min. sd. color. En
nica Ed. Cor. (from t
Earth 'Science Program)

Medialtesointes
STUDY PRINTS

n. WEATHER. 12.9".;( 15" color' prints.. Hub-
d At- Ipard Scientific Co.

RE. 16mm. POSTERS
Britan,,Fuita. T. T. "A.974. ,TORNADO MAP U. S.

eAdI/EBE . 'TORNADOES 1930-'74. Univ.ol ChitagO..

TORNADO. 16mm. 15.min. sd: color.
- National Oceanic and. Aimbspheric

Administration. i

. 1

TORNADO: 4:40 P.M., XENIA; OHIO. 16mm.
55 min, sd. color. NBC-TV Filmst
Inc. (Peabody award winner)

Flora Snowden D. 1973.

CWLIE'SKYWARN ON FLASH FLOODS. National
Oceanic and Atmospheric Administration.

OWLIEPS TIPS ON. LIGHTNING SAFETY. f.

National Oceanic and AtMospheric
Ministration.

SIMULATION GAME
SAFE-CHECK BOARD GANE. Local/State Civil

Preparedness Agency:

Teacher References
Tornadoes of' the United States. Nfcaman, Univ.of

Oklahoma Press.

National. Weather Service. 1970. Spotters Guide'fbr Identifying and Reporti 'Severe c
Local Storms., Washington, DC: U. S. Ggverument Printing Office.' .(pamphlet)

1971. Tornado Safety Rules. Washington, DC: U. S. Government
Printing Office. (poster) -

. Tornado Preparedness Planning. WaShington, DC: U. S.,Governmerre
Printing Office,

1976. Severe Local storm Warning Service and Tornado Statistics, 1953 -'
1976. Washington, DC: U. S. Government Printing Office. (pamphlet)

1976. :Tornado. Washington, DC:- St Government Printing Office:
(pamphlet)

Stong, C. L. 1971. The amateur scientist - experiments with. windg: A pendulum
anemometer and miniature tornado. Scientific American 225(Oct.): 108-112.

Topper, Morris. 1958. Tornadoes. Sdientific Ameridan 198(May): 31 -37.

Weigel, Edwiri P. 1975. In a life-and-death arena, some new ideas about tornadoes.
NOAA Journal 5(3): 1-10. .



u

Sek ment SynopAs
Hurrikanes Ae infrequent btit regular visitors to the Atlantic Coast:

,

When eyiCome, they bring widespread deaV and dest.TUCtio through their
high wi and toicrenItal rains. 'This seenent documents the history of
Hurrican,e a which swept up the .Atlantic Coast in September 1960. Al-
though there s 1.4 such thing as a typical hurricane, Donna demonstrates
many of the f atureS,,which :make: the hurricane the Most all
violent sto . .

.,

. Concept
Storm systems have life.cyCles .that
-al/Ow.. andescription, .classiffgatibn,,, and
prediction'....

Objective
After watchihg this Segment andcompjeting
appropriate follow-4 activities, the

, student should bb able:. to

0. des criVe the fike cycle of a ty
pical hurricane '.

..liSt and explain, several safety
precauions.whitlfshould be talcen
in the event of a hurricane

explaj.n thedifference between a
hurricane watch and a-hurritane
warning.

Learning Activities"
, . ...._. , :.

.

Have students prepare a list.of major 'hurricanes that haVe occurred over the last.
thirty: years and map their rOuteS'of traVel. ,

Have .meMbers of the class *keep a hurricaneAracking chart at the beginning of the
school year.. Now, while the crass 'is studying- storms , have the Students report on
their findings: °

Have students"research and report to the class' -about historically important
hurricanes. \.



Media Resources

'FILMS
FLOOD. 16mm. 15 min. sd. color.

National Oceanic and .Atmospheric
Adaninistraiion.

STUDY PRINTS
WEATHER. 12 9" x 15" color prints.

ilubbard.Scientific Co.

HURRICANE. 16mm. 27,mih. sd. color.
Aetna Life and Casualty, 1969.

HURRICANE DECISION. 16mm:. 14 min. sd.
color. National Oceanic and
Atmospheric Administration, 1976.

TRANSPARENCIES
METEOROLOGY SET. 27 transparencies.

Ward's Natural Science Establishment,
Inc.

HURRICANE HUNTERS. 16mm. 28 1/2 min. SIMULATION GAME
sd. colbr. Dept. of the Navy, ;HURRICANE ZETA: Local/State Civil Pre--
1970. paredness Agency.

STORMS: THE RESTLESS ATNIDSPHERE. 16mm.
22 min. sd. color. Ency. Britan-
nica Ed. Corp. (from the AGI/EBE
Earth Science Program).

Teacher. ReferenCes
Douglas, Marjory. S. 1976. Hurricane. rev: abr:fed. St. Simons

ingbird Books.
.

.

.

Island, GA: Mock-

and Banner, I. Miller, 1964. Atlantic HurricaneS, 2nd ed.. Baton
Rouge,
Gordon,

A: Lousiana State Univ...Press. r

Malkus, Joanne Starr. 1957. The.origirrOf hurriCanes. Scientific AMerican 197 .

(Aug.): 33-39.

National-Weather Service. -1966. Some Devastating North Atlantic'Hurrcanes of the
20th Century. Washington, DC: U. S. Goverment Printing Office. (pamphlet)

1971. Hurricane Infbrmation and Atlantic Tracking-Chart. Washington,
'EC:. U. S. GovernmentPrinting Office. (chart)

1972. Getting Through. Silver Springs, MD: National Weather Service.
---(1)amphlet),

. 1972-4 Flash Flood, Treacherous Torrent, Washington, DC: U. S.
Government Printing Office. (poster) P

1973. Flash Floods.- Washington DC: U. S. Government Printing Office.
(-pamphlet)

. 1973. Floods, Flash Floyds:and Warnings. Washington, DC: U. S.
Government' Printing Office:

1975., The Homeport Story. Washington, DC: U. S. Government Printing

(
Office.

1 ...When a Hurricane Threatens. Washington DC: U. S. Goveinment

Robert, Walter Orr. 1972. We're doing something about the weather. Natidnal
Geographic 141(April): 518-555.

, 1/4

Tannehill, Ivan R: 1954. Hurricanes: Their Nature'and History. Princeton NJ:
Princeton Univ. Press.

Weigel, Edwin. 1972. The flood that strikes in a flash. NOAA Journal 2 (July): 8-17.

... 102 , v'
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,12
Forecasting Tomorrrow's
Weather

iSssign,ment Weather

Suit land 'Forecasts TomorrOw's Weather

Pr Ogram. OferView
This program traces the prodess used by the National' Wea ei Service to ibrecaSt
the weather, In ASSIGNMENT WEATHER, two-Students take a o0r,of a regional fore-
cast office to see how observations are made and forecasts issued: ':The second
segment takes viewers behind the scenes of the National Foredast;Center to see

- computers and meteorologists combine talenis.tO forecast tomoTrow'sweather.',
/

Textbook References
A SEARCH FOR UNDERSTANDING

Ch. 15-7: The National Weather
Service, pp. 513-517

MODERN EARTH SCIENCE
OCh. 22: Weather, pp. 457-478

4PATTERNS IN OUR ENVIRONMENT
Ch. 4-17: Weather Mhps, pp. 102-

105
Ch. 4-18: Comparing Weather Maps

and Satellite Weather Photos,
p. 106 ,

ch. 7-2:' Ybur Weath.ir, pp. 177 -

183

RLD.WE LIVE IN
. 39: Storms and Weather Fore-
c4st,, pp. 581,602

.EARTH SCIENCE: A LABORATORY APPROACH
No references

J

EARTH SCIENCE: 11$
No references ,

FOCUS ON EARTH :SCIENCE
Ch. 10-3: Weather, pp. 188-193

HOLT: EARTH SCIENCE
Ch. 10: Weathe pp. 276-312

INVESTIGATING THE EARTH,
, Ch. 7: Wind, Weather, and

pp. 141-166

OUR ENVIRONMENT IN SPACE
Extending Unit 3:, 'Weather

pp. 322-323, ..

Ch. 14: Energy Releases in the.
,Atmosphere, pp. 283-297

Clifiate,

Maps

PATHWAYS IN SCIENCE
Predicting the Coming

Weather, pp. 2461288



f

Student Readings
Atkinson, Bruce W. The Weather liusiness: Observation4:Analysis, Forecasting and

Modification. Garden City, NY: 'Doubleday and Co., Inc., 1969.
Battans Louis J. Rader Observes the Weather. Garden City, NY: Doubleday and Co.,Inc

1962.

Fisher, R. M. How Abut the Weather? 2rid ed. New York: Harper and Row, 1958.
Harris, Miles F., and Arnerican Meteorological Society: Opportunities in Meteorology,:

rev. ed. Skokie, ID: Vocational Guidance, 1972.
Elbert, Lester F".; and Paul E. Lehr. Weather Satellite Waltham, MA; Blaisdell

Publishing Co., 1967.
Laird, Charles, and Ruth Laird. Weathercasting. A Hcrndbook of Amateur Meteorology.

glewood Cliffs, NJ: Prentide-Hall Inc., 1955,

."'CN
Nation Weather Service. Precipitation Probability Forecasts. Washington, DC:

U. . Government Printing Office;' 1969. (pamphlet)
,

Sloane, Eric. HOW You' Can Forecast the Weather, New York: Premier press, 1962.
Spilhaus, A. F. Weathercraft, New York: Viking Prey, Inc., 19'51.
Wachter, Heinz. Meteorology: _Forecasting the Weather. New York: Franklin Watts,

Inc., 1973'.
Wickham, P. G. The Practice of Welher Forecasting, London: Her Majesty's

Stationery.Office,, 1970.
Yates; R. F.. Weather for a Hobby: A aide to the Construction and Use of

Weather Instruments for Amateurb. ..reV. ed. New York: Dodd, Mead and Co.,
1956.



Segment.Synopsis

Msignment
VVeather

4.
When Marylynn and Patrick were told to make a report on weather fore-

casting they didn't think it would lead to a tour of the Weigh-Durham
Forecast Office. Chief Meteorologist, Rue Rush sh6ws Patrick and Marylynn.
how' information is gathered, sent to other stations, and converted into
local forecasts.

Concepts
e :Storm systems have life cycles that

allow description, classification, and
prediction.

Because the atmosphere follows the law
,of nature, its behavior can be pre-
dicted.

Ifistruments are used to measure the
preperties of the atmosphere.

Info'rmation derived from instruments
is used to draw maps and formulate
forecasts. A

Objectives
After watching this segment and completing
appropriate follow-up activities, the
student should be able to

list and explain the principles
on which the mote commons
meteorological instruments
function"

explain andidemonstrate how
weather conditions are presented

-"- on a weather map

ruct a basic weather forecast.

(`` Learning Adies : / 1

/

Have studehts prepare a'list of things therthink a meteorologist does apa :01111-:

pare it to the activities they see in the film.
, /

Have stadents Collect and compare the information included in basic forecasts
and extended outlooks. /

Have students make their own weather measurements,' convert them to statism.
symbols, and post them, as the Weather Service does, on acantinuing,basis.



FILMS
RADAR EYES TIE WEATHER, PART A FUNDA-

MENIALS OF RADAR. IvIETE9ROLOGY. 16mm.
25 min. sd.b.'"Dept..o.f. the Air Force,
1961.

Media Resources

RADAR EYES THE WEATHER, PART B -"ANALYSIS
OF SEVERE WEATHER. 16mm. 21 min.
sd. Dept.. of the Air Forte.

.

YOU AND THE WEATHER. 16mm. 25 min. sd.
color. Texaco, Inc. , .1956. .

FILM LOOP .

NIETkOROLOGY STATION: 1 coior. film Ioop.
Ency. Britannicla,Ed. ,Corp. (produced
by' the Natikial Film Board of Canada),

POSTER
EXPLANATION OF THE DAILY WEATHER MAP

Government Printing Office.
U. S.

, ..11100mer References

E4rth.,Science Cutricplum Project. .1968; ,Weather Mdpii How They Are Made7'and Used
York: Houghton Mifigglin Co. '

Haynes,. BenarthurC. 1947.. Techniques'of6bserving the Weather.: New York: JohnWiley\and Sorfs, Inc.'.. . .. . ( :

Lester, Reginald M. a955;. ,Observer's Book Warne, Frederick;'and Co., Inc.- .
. . r-

iddleton; .W.E.K. , and Sphilhaus , Athelson. F. 19530 MeteorblogicatkTnstruments.. 3rd rev. ed., Toronto: .Univ. of Toronto PreSs.
National Qceant and Atmospheric Administration. '2975. Marine Weather .Servides.

..° Washingtoln, DC: U. .S.. GovernMent Printing Office. . (pamphlet)
'1977. NOAA Oeathe'r 'Radio. Silver Springs, MD: National. WeatherService. (pamphlet) .' `

.- . .Roberts, F. .Charles. 1965....Notes to Forecasters No. 1: On the Use of Probability
Statements in .Forecasts. Technical Note 8-FCST-1. Washington, DC: National ,
Oceanic and Atmospheric Administration. (pamphlet)'

\
Athelson. 1951. Weathercraft.. Ne,.v Yorkr Vik" ,Press, Inc.

Witt . James F. 1976 Meteorology..., -.base for a successful activity prd'gram..
The Science Teacher 2-44.



12-2

Suitland Forecasts
Tomorrow's
Weather

Segment Synopsis
This segment takes studen on a tour o the National Weather Service

`in.Suitland, Maryland.. Here fo cas-ft are de for the coming 12, 24,
and 48 hours; long-range outlook are also developed... Meteorologists are
seen gathering data fran'around t the world, studying and discussing the
Amssibilities, making their fdrecasts,.*and then distributing information.
to the rest of the country.

. 1

,
Concepts

.
. Objectiites

. Because the atmosphere folloWS the laWs After watching this segment and completing
of nature, its behavior can 'fie predicted. appropriate follow-Up activities, the:A,

- , . student should be able to.
Information deriVed.from instruments
issed to draw maps and,make forecasts. . construct a basic weather fore-

cast

explain and demonstrate how
weather conditions are presented
on.a weather map.

Learning Activity

Have students construct their own forecasts based on weather maps and local 1
instrument data Such forecasts might be included in daily school announcements.

. Resources
FILMS
AIR WEATHER. SERVICE OF THE USAF. 16mm. BOMEX. 16mm. 15 mina sd.. color.

14 min. sd. color. Dept. of the National Oceanic and Atmospheric
Air Force, 1966. Administration.



GATE: THE ATLANTIC TROP]CAL EXPERIMENT.
16mm. 28 mina sd. colovr National
Oceanic and Atmospheric Administration.

GATE TO WORLD WEATHER. 16mm. 28 min. sd.
color. National-Oceanic and Atmos-;
pheric Administration.

TIE INCONSTANT AIR. 16mm. 27 min.' sd.
coloi. McGraw-Hill Book Co.

, ,

WEATHER BY THE NUMBERS:. 16mm. 30 min.
sd:'color, Indiana Univ.,.1266

WEATHER FORECASTING. 16mm. 22 min. sd.
color. Ency. Britannica Ed. Corp.
;(from the AGI/EBE Earth Science Pro-
gram)

WEATHER SATELLITES.. ,16Mm. 15 min.
color. Ency. Britannica. Ed. Corp.

FILMSTRIPS
V

CLOUDS AND RAIN AND THINGS PARTS I AND
.II. 2 color _filmstrips, 2 cassette
tapes. Guidance Associates, 1972:
(a title in The Wonder Series)

Teacher Refecences.
Dennett, Joann Temple: 1972: Super model.. NOA4 clournal jan: 32-34.

Haltiner, Ge9rge J. 1971. Numgrical Weather Prediction.. New. York:. John Wiley and
'Sons, Inc.

Mizrahi,Abe, and Sullivan, Michael. 1973. Mathematical models and applications:
suggestions'for the high schoorI classroom. The MatheMatics Teacher 66(May):
.3941402..

Monin, 1972. Weather Forecasting as a Problem in Physics. Cambridge, MA:.
M.I.T. Press.

)

National OteaniC and Atmospheric Administration. 1952. Weather Pore ating,
Washington,: DC: U. S. GoveAment Printing'Office.

National Weather Service. Daily Wather'Maps. Weekly Series. Washingt
S. Government Printing Office.. _.(by subscription)

NSTA'Staff. 1971. Weather stations -their programs and management.
Teacher Dec:.: 25-27

U. S. Navy 1955. Practical MethodS of Weather Analysis and PrOgnoses.
DC: U. S. GoVernment Printing Office.

ti

A
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Climate and Our
Living World

Climate and Our Living World

Program Overview
Program 13 examines the way in which climate affects man. Utilizing student's
priot ex2erience with the life sciences, DT. Hollis Rogers explains how climate
!helps determine the make-Up of the plant community of North Carolina, from the
subtropical coast to. the Canadian mountain climates, ,

Telibook References el
A SEARCH FOR UNDERSTANDING, 'EARTH SCIENCE: IIS

Ch. 16-1: The Study of Climates, No references
pp. 520-523'

Ch. 16-4: TelTerature and Moisture FOCUS ON EARTH SCIENCE ,

Patterns, pp. 534-53V Ch. 10 -5:, Local Cfimites, pp. 196-
CFI, 16-5: The Patterns are Changed, 203

pp. 538-543 ,

HOLT: EARTH SCIENCE
MODERN EARTH SCIENCE No references

Ch. 23: Elements of Climate, pp. ,
479-49 INVESTIGATING THE EARTH'

Ch,. 7: Wind, Weather and Cli-
PATTERNS IN OUR ENVIRONMENT mate, pp. 141-166

Ch. 7-13: Mountains, Hills and.
Bodies of Water-Modify the OUR ENVIRONMENT' IN SPACE
Worldwide Patterns of Climate, Extending Unit 3: Man and City
,pp 207-208 Climate, pp. 324-325

THE wORLIIWE LIVE IN PATHWAYS IN SCIENCE
Ch. 41a.. Factors that Control NO references

: Climate,. pp. 610 -617

'EARTH...SCIENCE: .A LABORATORY. APPROACH

Ch. 9-13: Patterns'of.Change in
Weather, pp. 216.-217 .

Ch. 41.:.AMicroatmosphere at the
Surface af,the Earth, pp. 57-
73



Bova, Ben.
1974.

Student Readings
The WeaMer Changes Man. New York: Addison-Wesley Publishing Co.,

'Rohn, Hermann. Climate and Weather.' New York: MtGraw-Hill Book Co., 1968.

May, Juliano 'Climatpr Chicago: 'Follett Publishing Co., 1969.

Prince, J. H. ''Weathei: andrthe Animal World. New Yo Thomas Nelson, Inc., 1975.

Rosenbuig, Norman J. Microalimate: The Biological FJin ronment. New York:' John
Wiley and Sons, Inc., 1974.

Z



Segment Synopsis
This program portrays)climate as an actilie-force which shapes , _

the environment. To show its effect, North Carolina is crossed fram
the coast to the mountains 'by professor Dr Hollis Rogers, who knaws
the state, its plant's and its climate thoroughly. He shows-plants ih
each climatic region of the state and relates them to topography and
the yearly weather cycle. The program highlights Hammocks Beach
State Park, Merchant's Mill Pond in Gates County, Banging Rock State
Park, Blue. Ridge Parkway, and Mt. Mitchell. At intermediate stops,
changes in altitude and topography4re noted and the water Supply,
ground coVer, and yearly average- eather cycles are discussed The

program introduces -the concept of microclimates. No effort is made
to 'present the statistical aspects of climate.

Concepts
Energy and moisture are.theprinciple
elements of climate:

The,pattern of energy, distribution is
basically latitudinal.

The pattern of energy distributio0 may
be altered by landforms. 4'

The parts of the hydrologic cycle that
involve air motion occurring in an '

orderly spatial arrangement over a period
of jears are called climates.

Objectives
After watching thi program and completing
appropriate follow-up activities, the
student should,be able to

explain how atmospheric circu-
lation-creates climate

explain how continental land-
masses and landforms modify cir-
culation and create climate

give examples of various climates
and show particularly how North
Carolina climates relate to the
world picture

explain wh microclimate is,
describe how i functions, and
give examples.



Learning ActMties
Ask students to -create their own definition of Climate and. setggest,ways that

climate affects their lives. ,'
" °.

Have students givk,, reports on typical climates in various locations around the
world and then use p4worldmap to relate them to the general causes of climate.

_ .

Have students' review the relation of insolation curves to climate.

. Have students produce displays which. relate wind patterns and seasonal shifts to
a region's climate. You may wish-to include the Southeast as a region and study' the
summer "Bermuda:High."

Have studentS research and report on howinan. 's activities have altered macro or
microclimates and then draw concluSions .about the future.

(Oa Resoyrces

STUDY PRINT
WELCHER 12 9" x 15" color prints.

bard Scientific Co.

TRANSPARENCY
'CLIMATE. color :transparency.

Scientific Co,
Hubbard Hub!-

. Teacher References
Bureau of Outdoor Recreation. 1974. Mihiature Environments: Environmental .-

E udation Handbook. rev. ed. Washington, DC: U. S. Government Printing
fice. (pamphlet) a

son, R. A.,,and Hare, F. K. 1973. Climates of North America. New York: Else-,
'vier-North Holland f)ub.. Co.

couclunan, J. Kenneth, et al. 1972.. Mini-;Climates: Examining Your Environment
Serves... Minneapolis, IAN: Winston Press.

Franklin, Thomas B. 1972. Climates 'in Miniature. Westport, CT: Greenwood Press,
Inc.

Lowry, William P. 1969, Weather and Life: An Introduction to Biometeorolog y.
New York:, Academic Press.

National Oceanic and Atmospheric Administration. 1976. Climate and health. NOAA

Journal 6 (4) : 51.
7

Neuberger, H., and C,ahir, . J. 1969. P2;inciples of Climatology: A. Manual in Earth
Science.. New York: Holt, Rinehart and Winston. °

Opik, Ernest H. 1958. Climate and the phanging sun. 'Scientific American 198(Jtme):
88790.

Plas, Gilbert N. 1959. ,Carbon dioxide and climate. Scientific American 261(July)
4,1-47. ,
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osphere:
Yesterday and Today

, ' .

Recording IfesterdaVi Weather
Warit to Buy a 'Bottle?

The Air. We -Breathe

Programoiferview\,, 4

This program considers the. atmosphere as a 'whole. RECORDING YESTERDAY'S WEATHER
looks at the atmoSphere of the past thciugha visit to the National Climatic
Center to learn how' long term weather records are hanged. Segment Two, WANT TO
BUY A BOTTLE?, examines. today's atmosphere n an ad for clean air. THE AIR WE_
BREATHE looks- at the causes, effects, and Possible cures` of air pollution..

.7 Textbook Reference
A SEARCH FOR UNDERS ANDINP

Ch. 14-1.: The Nature of the Atmos-
phere, pp. 454-46Z .

Ch. '16-1: The Study Climates,,

pp. '520 -523.9

_,rfiDERN EARTH 'SCIENCE
, .

Ch. 23:, Elements of Climate,
pp.. 479 -49.9

Ch. 24: Upsetting Nature's
Balance, pp. 504-521

PATTERNS IN OUR ENVIRONMENT
Ch: .7-6: A Temperature Inv,eki

sion, pp.1894-190
Ch. 7-7: The Effect People. Have

on the Weather, pp. I91-1924. 2
Ch. 7-8: Climate Around -the World,

pp. 193-199
C. 7-9: Temperature Patterns, pp.

200 =202

Ch. 7-12: World Rainfall Pat-
,terns , pp. 206-207 ,

Ch. 7-14: Climates Around the
World, pp. 208-212.

THE WORLD WE LIVE IN c

Ch. 42: Climates of the World,
pp. 618-636

Ch.,.43: The Earth in. Balance.,

pp. 637-646

EARTH-SCIENCE: A LA1OATORY 'APPROACH.

, Ch. 'bit_112: Weather Systems of
the World, pp. 213-216

Ch. 9-13: Patterns of Change in
Weather, pp. 216-217

EARTH SCIENCE: TIS
Idea 5-8: This No Choking

Matter
P
mi., 195-200

FOCUS. ON EARTH SCIENCE
Ch. 10 -5:. Local' Climates, pp.

-196-203

r.

HOLT: -EARTH SCIENCE_
° :No references

OUR ENVIRONMENT IN SPACE
Extending .0 it 3: Man and a

climate,^pF. 324-32,5

INVESTIGATING. THE EARTH .

Ch,- 7: Wind, Weather, and
mate, lap. 141.7166

IV Ch. "9° OtFPul A3t, PP.
23,

113
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tudent Readings
Battan, Louis J. .,The Uncle= Sky7A Meteorologist;Looks' at Air:Pollution'. Garden

City, NY: Doubleday and

Flohn, Hermann.
,

Climate andWeather, New York: McGraw-Hill Book Co.,'1968.

'Hare, F. K. The Restless Attosphere. New York: Harper and ROW, 1963.

,Landsberg,.Helmut E. ,Weather and Health An Introduction to Biometeorology.
GgYden City, NY: Doubleday and Co., Inc., 1969:

' Lewis, Howard B. With Every Breath You Take. New York Crown Publishers, Inc.,
1965.

Sears, Roger, ed.
Inc., 1974.

The World's Weather and Climate, New York: Crown Publishers,



'The recording and,keeping of weatherirecords is a little known ,but
vital function of the National Weather Service. This se ent takes

students on a brief tour of the National Climatic Cente in Asheville;

'N, C. to see how the Center collects, processes, stores and uses, world

wide weather observations.

Concept
Man's mind is his-most important tool
for interpreting natural events.

Objective
After watching this segment and completing
appropriate follow-up activities, the
student should be'able to

explain how climatic data is
collected, stored, and used
for long-term weather research.

Learning Activities
Ask students to suggest.some kinds of data that might be kept at the National

Climatic Center and ways that the/.might be used.

... Have studentS us) data sUmmaries from the National Climatic Center to prepare
...profiles of. the.climate in their town, state; Or region.

FILM
SCIENCE-NEW FRONTIERS: IS THE WEATHER.

CHANGING? 16mm. 16 1/4 min. sd.

color. BFA Educational Media.

Media Resource



'feather References
Canby, Thomas q. 1977: The year the weather went mild. National .Geographic 1 52

(6): 799-829.

Egan', Patrick J.- 1977. Paleo-clim atology: Diving the future from the past. The

Science Teacher'44(9): 16-17.

' Environmental. Data Services; .1970. Climates of the States: climate of North.

Carolina. Washington, DC: U. S. Government Printing Office.

. 1972. Climates of the World. Washington; DC: U. S. Government Printing
Office.

LiOlum, D. M. 1971. Weather Record Book. Princeton: Weatherwise, Inc.

National Oceanic and Atmospheric Administration. Eevirbnmental Information Summaries.
Asheville, NC: National Climatic Center.A ,

ce

C-1 Weather Records in Private Litigation
'1C-2 Local Climatological Data -

C-3 Wind Chill
C-4 A Change' of Climate'
C-5 Temperature Extremes in the United States
C-6 Hourly Observations and Summary of Day. Data
C-7 Weather Observations' from Ocean. Weather Stations
C-8 Winds Aloft ComputatiOn Sheet
C-9 'Upper Air Observation
C-10 Radar Weather Observations
C-11 Cooperative Observers tlimatological Obser Lions
C-12 Wind Direction Versus Wind Speed Tabulations
C-13 Ceiling Visibility and Tabulations
C-14 Heating and Cooling Degree Day Data.. 4

C-15 Index of Hourly Synoptic and Autographic Original Records:
C-16 Earth=Resources Technology Satellite, ERTS /Landsat Data

National Weather Records Center. 1969. Rey to Meteorological Records Documentation
No 4.11 Setectfve Guide to Climatic Data Sources. 'Washington, DC: U. S.

Government Printing Office. .

ViShet, S. S. 1966. Climatic Atlas of the United States. 2nd ed. Cambridge, MA:
Harvard Univ. Press.

Willis, Alva L., Jr., 1977. Comparative Climatic Data Through 1976. Asheville,
NC: National Climatic Center.

Young, Gordon, 1970. Pollution) threat to man's only home. National Geogrphic
:138(Dec.): 738-781.



Wani to Buy
a Bottle ?

Segment Synopds(
This very short advertivMent for clean air suggests that if man

does not take steps to prevent air pollution, he may have to puy his
clean air in bottles.

Concept
The atmosphere is being contaminated,.
with chemical agents and other foreign
substances introduced by man..

k

Obj(
After watching this s gment and,completing
apprapriatefollaw-up activities, the:
student should.be able to .

,

.

identify his individuals'ye-
sponsibility for. correcting and
preventing air pollution..

Learning ActiVity
.

This segment.is.designed to stimulate discussion. You may wish to'have ur
class view it .with little preparation and then initiate a follow -up discussion om
which.students can identify a persoual responsibility for controlling and preve ing

airpoliution.



14-3

The Air We Breathe

ent Synopsii
In THE AIR, WE BREATH air pollution is seen from a scientific point of

view. Students observe some-causes of the problem and the results of air
pollution on plant and animal rife and physical structures. Some possible
'solutions to the problem are given and the segment closes in an open-ended
manner deSigned to stimulate.discussion.

Concept
The atmosphere is contaminated with chem.-

. cal agents and other foreign substances
ntroduced by. man.

,
Objectives

After watching this segment and com-
pleting appropriate follow-up activi-
ties, the'student should be able to

.ip

, give examples of the major
isources of air po, ution

and describe some f the
prevention efforts already,
under way

. 'identify his individual re-
sponsibility to correct and
prevent-air pollution.

Learning Activities
4

Have students write a description of the atmosphere and how it affects tbem.
Then hand back the papers from Ftogram 6 and have students compare them. Ask
students what they think theli, have learned.

-

Bald on the discussion from Segment 2. Instead of focusing on emotional
issues, this time, encourage students to explore the problems presented by air
Joollution in a rational scientific manner,
(-

Have students measure local air pollution, compare the results to Published
data (if available) and.then construct displays to inform other students about the
'quality of the air they breathe.



Invite, a local ,air pollution contro offfcer to speak to your classes.

Have students research and repopt n the success or failure of controlling
air pollution in your area.

FILMS
AIR IS FOR BREKIHING. 16mm. 29 nu. . sd.

_color. Shell Film Library, 19/71.

AIR OF DISASTER. 16mm. 50 min. /sd. color.
Natibnal Medical AudiTrisual Center.

AIR POLLUTION: TAKE A DF.F.P D LY BREATH.
16mm. 54 mina sd. color. National
Medical fiudiovisual Center.

BEWARE THE WIND. 16mm. 22 min 'sd. color.

National Medical Audiovis Center.

a.

Med* Resources

'THE POISONED AIR. 16rn,m. 50.mim sd. color.
National Medical AudioviSual Center:

7
. -

I

POLLUTION. 16mm. 3 min.
Astrafi,lms, Inc:

PROBLEMS 'OF ,CONSERVATION: AIR:, 16min.

15, min.' sd.., color.' Ency. Britan-:

nica Ed: Corp:

FILMSTRIPS
POLLUTION. .6 ..color filmstrips. 2 cas-

sette tapes. Holt, Reinhart: and
lianston. .

Teacher References
Agricultural Research Sea h. 1972. Testing for Air Pollution. U. S. Dept. of

Printing Office. (p hlet)
Agriculture, Science Study Aid No. 5. Washington, DC: U. S. Government

Cole, Henry S. 1973. Air pollution and weather: 'activities and demonstrations
for science class es .1 The Science Teacher 40 (Dec. ) : 38-44.

, .

Cox;. David C.: 1972. H to...Investigate tote EnvirOment in the City: Air.and
Wczter. ' Washibigton, DC: National Science Teachers Association. (pamphlet)

,

Couchman, J. Kenneth, et al. 1972 Polluton: ExaMining Your Environment Series.

Minneapolis: MN: /Winston Press. 0

i
.

Hindaed, Joseph I. 1970. Air Pollution Injury to Vegetation. National Air Pol-'

lution Central AdMinistration, Pub. 1k13-71. Washington, DC: U. S. Government
Printing Office. .

r

Manufacturing Chemists Association. 1974. Air Pollution Causse and Cures.
Washington, DC: Manufacturing Oiemists Association.

Schultt4obert F. 1973. Environmental' ExperimentsFrom Edison. Detroit: Thomas

Alva Edison Foundation.

Scorer, lit S. 1968. Air Pollution. New York: Pergamon Press.

Stern, Arthur C., et al. 1973. Fundamentals of Air Pollution. New York: Academic
Press.

Weaver, Elbert C: 1971. Environmental Pollution Expe
New York: :Holt, Reinhart and Winston.

nces/ExperiMents/Activities.
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Oceanography, and shore processes are combined in: ogtamg.15 through 19
intrbduce students to marine aPd.neai-marine'-enVir ents5, -.The processes,

Occupation5;an4 major-concepts:of:oceanographyare:presented in Programs' 15
and 16 as students take partfin day'cruise on. Duke. research
vessel, EASTWARD.. It is a realtsticpicture df. life on board ship including
the hard work, lack of 'comforts-', Ocdes§es,,And failures That a'company any
trueleffort in oceanographic research.

.. Program§ 17, 18,tana 19:'explain'the basic principieS.underlying-physidal
apd. life prodesses near the sea. 'Students'study waves, beach feature0; sand.'
motion,. windblown. sand, and:shorelines.? They, are guided across the'ecogyst*
On:a bartier.isltid and begin to-look at theptdblens created by man's activity,
along the coaSt. ' '1

:Throughout the unit, there. is a continuing'effort to 'hot41
wildel-ness, and aitrattion: tile 'sea that may explain the myste

-

:it exerts on'nearlyYevery individual;.



,. .

BOOKS. r References
,:GrosS, Giantlq. 1 77. Oceanography: A:View of the Earth. 2nd ed. Englewood

Cliffs.',NJ: PrentiCe-Hall, Inc.
.. .

Holmes, rthUi.' 1965. .Principles of Physical .Geology. 2nd:ed..: New-York: Ronald
Pi-eSs.Co.

.

: .

(

Hunt, Charles B. 1974.. Natural Regions of the Unieb.d StateS and Canada. San
PranciSco: W. H..yfreemarv>aild.Co.

: '

Mauldin, L.; and Frankenburg, D., eds. 1978. North Carolina's Marine Education
Manual. Chapel Hill, NC: UNC Marine' Science Programs.

Menard, H. W.,- ed.' 1977: Ocean Sciences. 'Readings from Scientific American.
San Francisco; W. H. Freeman and Co. .

NatiOna Oceanicp.nd Atmospheric Administration. NOAA's Oceanography Packet.
Rockv±lle, MD: Physical Sciences Service Branch, NOAA.

Shephard; Francis P.., and Wanless, Harold R. 1971. Our Changing Coastlines.
New York: McGraw -Hill Book Co.

Strahler, Arthur N. 1974. The Earth Sciences. 2nd ed. New Y rk: -Harpervand

Thornbury, William D. 1969. Principles of,geomorplology, d ed. New York!
- JoHn Wiley and Sons,

'Wey1,2Peter Kv 1970., Oceanography: An Introduction to t) Marine Environment.
New York.: John Wile and SR s; Inc.

.

PERIODICALS .

JOURNAL OF. MARINE EDUCATION. ,quarterly. SEA CHEST. Cape Hattetas School, Buxton
N. C. quarterly,.

SEA FRONTIERS. International Oceano-
graphic Foundation. quarterly.

11. .! ,

NOAA ,1OURNAL. quarterly.

OCEAINUS-,;' WoddS 861e k'Oceanographic
qiiarterly.

SEA WORLD, quarterly.
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Sdence and the Sea: Part
Saenc and the Sea: Part I

Program. Overview
Programs 15 and 16 follow the research vessel, EASTSARD,.through a normal cruise and
provide students with an opportunity to watch and listen to physical oceanographers -,
marine biologists, and marine geologists at work. An attempt ig made to *Ave phy-
sical, biological and geological sciences equal emphasis in these two programs.

EASTWARD is funded by Duke University and ;National Science Foundation and operates
from the Duke University Marine Laboratory it Beaufort, North Carolina. The ship, is
a typ*cal otednographic research vessel designed to work in the Atlanticfrom New-
foundland to the Caribbean. She can support ascientific party of fifteen and an
equal number of crewmen for twenty-one days at sea. She cruises up to five thousand
miles at ten and one-half knots without refueling.

Textbook References
A SEARCH FOR UNDERSTANDING

Ch. 10-1: ,Ocean Water, pp. 293-296
Ch. 10 -8: The Wealth of the Ocean,

pp. 331-336

MODERN EARTH SCIENCE
Ch. 15: The Oceans, pp. 316-334

, Ch. 16: Seawater, pp. 335-351

PATTERNS IN OUR ENVIRONMENT
Ch. 6-3: Seawater, p. 152

-THE WORLD WE LIVE IN
Ch. 18: Exploration of the Sea,

pp. 260-271
Ch. 19: The. Composition and Tem-

yerature of. Ocean Waters, pp:
272481

EAM-1 SCIENCE: A LABORATORY APPROACH
Ch. 10-1: The Oceans and the Seas,

pj 221-222 Az..

Ch. 10-2: Salinitnand the Den-
sity of Seawater, pp. 222 -224

Ch. 10-3:- Temperature and the
Density. of Seawater, pp. 225-
227

Ch.' 10-4: Interactions Between
the Atmosphere and the Oceans,
pp..'228-230

EARTH SCIENCE: IIS
Idea 6-3: Why is the Ocean Salty?

pp. 211-216
Idea 6-7: There may be Something

in It for You; pp. 231-236

FOCI S ON EARTH SCIENCE
Ch. 11-1: The Hydrologic Cycl

pp, 204-205
Ch. 11-2: Composition of the

Ocean, p. 206
di: 11-3: Life in the Ocean,

pp. 207-209
Ch. 12-1: Major Circulation

-Patterps, ,223-224

Ch: 124: Local 'Current, pp.
225.t227



HOLT: EARTH SCIENCE
Ch. 11: The Oceans, pp.'5i3-340
Ch. 12: Motions of the Sea, pp. 342-

367

INVESTIGATING THE EARTH ,

Ch., 4: Water in' the Sea, pp. 77-
, 100

OUR ENVIRONMENT IN. SPACE . -

Ch. 15: Energy Exchanges Nath-
in the Oceans, pp. 299-319'

PATHWAYS IN SCIENCE
VI Ch. 1: The Earth's Waters",

pp. 292 -298..

VI Ch. 2: The Nature of Ocean
Water, pp. 299-303

VI Ch. 5: The Citizens of the
Ocean, pp. 316-322

Student Readings
Barnes, H. Oceanography and Marine Biology: A gook of Techniques. New. York: Mac-

millan Publishing Co., Inc:, 1959.

Bartlett, Jonathan, ed. The Ocean Environment. Bronx: H. W. Wilson, 1971.

Boyer, Robert. the Story of Oceanography. New York: Harvey House, Inc., 1975.

Carson, Rachel. The Sea Around Us. New York: Oxford Univ. Press, 1961.

.Chapman, Charles F. Piloting; Seamanship and Small Boat Handling. New York: Motor
,Boating Inc:, 1966..

Cousteau, Jacques-Yves. The Under Sea Discoveriei of Jacques -Yves Cousteau. New York':
Doubleday and Co.',1nc.0975. (a series of 20 titleS about life and exploration
under the:sea),:

Davis, Kenneth S., and Luna Lebpold. Water., NOrristown, NJ: Silver Burdett Co., 1966.
(a,title in the LIFE Sctence Library)

Engel,' Leonard. The Seci. Morristown, NJ: Silver BurdEXtCo., 1969. (a title in
the LIFE Nature-Library Series)

Herfing, Peter.J., and Malcolm R. Clalike, ed. Deep Oceans. New York: Praeger Pub-
lishers, 1971.

National Oceanic and Atmospheric Administration. Navigate Safely. Washington, DC:
U. S. Government Printing. Office, 1973. (pamphlet)

U. S. Geological Survey. Marine"GeolOgy: ;,Research Beneath the Sea. Nashington,
EC: U. S Government Printing Office.

. IL S. GeolRgical Survey, Why Is the Ocean Salty? .2Nashingt EC: U. S. Government
Pripting Office. !

U. S. Government. Questions and Answers About the Oceans. ashington, DC: U. S.
Government Printing Office, 1968.

Verduin, Jacob. Field Guide to Lakes. - ESCP;,Pamphlet Series No 8. Boston:
Houghton Mifflin Co., 1971. (pamphlet)

Voss; Gilbert L. Oceanography: A Golden Guide.1:-New York: Western Publishing Co., Inc
1972.
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e:1

. .Segment Synopsis
Programs 15 and 16 folloWthe'EASTWARD through4normal cruise.

,

ogram.,15 begins.as the ship returns to port from one geologic cruise and
tak- on'a,.new scientific party. Students:meet the scientists and for the
next e days observe them as they go about their duties:and conduct
their inyes tions.

.

Science
and the Sea:
Part.

The area being thdied by EASTWARD scientists is an embayment stretching
from Charleston, South Carolina-to_Saint Augustine, Florida . The shoreline
has a number of small coastal islaniin-the 'ocean bottom is flat, sloping
gently to the east until it reaches the continental slope. This water mass
is primarily confined between the coast and the-Gulf Stream and is relatively
unpolluted. Each. study being carried out by the EASTWARD on this and other -

related cruises.helps establish a baseline of information-from which future
changes can be evaluated..

In this program, the.EASTWARD sails to a point off the coast at
-Charleston, South Carolima, at which point she begins tracing a series of
sixtransects. Each transect is-a line of stations beginning in shallow
Water and ending in water more than five hundred meters deep. At each, station
physical data are collected to study water masses and currents.
The sum of the data collected at the transect stations is designed to yield
a thorough coverage of the area being studied.

The program closes -with an indication that the cruise' will:, be continued,
in' the following program..

1-

Concepts'
Oceans are large bodies of water
covering seventy percent of the
earth's surface.

The oceans, of the world are the earth's
most prominent geographic features.

The major features of ocean circulation
are determined bj, atmospheric circu-
lation and by the action of gravity on
seawater of varying density.

Objectives
After watching this program and com-
pleting appropriate follow-up activities;
the student should be able to

explain son of the methods
used by modern oceanographers to
research the sea

125
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explain what constitutes sea-
water.



-

Seawater is a dilute solution. , locate and name the major oceans
of the water

demonstrate and explain howiThId
drives currents

demonstrate and explain how.gravity
acts on seawater of dif erent
densities to cause curr

use models or charts to trice the
routes of some of the major currents
of the world and explain how they
modify climate

4

Learning Activities
Have students corlduct the following investigations from Miles F. Harris's, et al.

Earth Science Curriculum Project textbook, INVESTIGATING THE EARTH (1973), published by
the Houghton Mifflin Company, Boston, Massachusetti:

4-6 Investigatihg the Coriolis Effect
4 -7. Investigating Currents

10-6 Investigating.Turbidity Currents

Have students compare,ourrents an&point out probable
not affect the currents' paths.

Have students research and report on the various types of instruments used in
oceanographic research. If a lake, pond or sound is nearby, have studentsconstruct
simple instruments and gather data. ..

Set up a seeking session using globes.and black outline maps. Have students locate
and label major oceans (5 or 6 maxima).

Have students weigh salt and water to make .1 kilogram of seawater. Have students
prepare a graphic model, such as a'bar graph, showing the composition of seawater.

courses if coriolis force did

FILMS
. AIRBORNE OCEANOGRAPHY: OCEANOGRAPHER OF

THE NAVY. 16m. 2.3 min. sd. color.

Dept. of the NaVy.

. ASSAULT ON. THE UNKNOWN: 'THE OCEMO--
GRAPHIC RESEARCH yLATFORM. 16mm.

28 1/2 mina sd. color. Dept. of
the Navy.

.

Media Resources

GULF STREAM. 16mm. '28 min. sd. color.
`Dept of the Navy.

MILITARY OCEANOGRAPHY: BAIHYTHERICGRAPH
CBSERVATIONS. 16mm. 16 min. sd.
color. Dept. of'the Navy.

MILITARY OCEANOGRAPHY: OCCUPYING
OCEANOGRAPHIC STATION. ,16mm. '29

min. sd. color. Dept. of-the Navy.

THE NATURE OF SEAWATER. 16mm. 29 min.
sd. color. Dept. of the. Navy.



. .

THE, iDISONED SEA. 16mm. 27.Min. sd.
color. Mbonlight Productions.

THE RESTLESS SEA. 16nn. 53 min. .sd.
colOr. Bell Telephone'Co

..,

THE UNDERSEA WORLD OF JACQUES COUSTEAU
FILM SERIES. .16mm.. 6d. color.

.

AN INTRODUCTION ti OCEANOGRAPHY. 1

color filmstrip. disc.recording
.

Ency. Britannica Ed. Gorp.

PHYSICAL OCEANOGRAPHY. 1 colOr filmstrip.
disc recording. Enq*. Britannica
Ed. Corp.

Doubleday Multimedia, 1970'. (a series ,11-1E OCEAN,S MANY THINGS. 6 color film-
of films of varying length) strips. Churchill Filns.

WATER. MASSE5OF THE OCEAN. 16mm. 45 min.
sd. color. Dept: of the Navy.

FILM LOOPS
OCEANOGRAPHY. ,6 color film loops. Hubbard

Scientific Co.

FILMSTRIPS
CAUSE OF OCEAN CURRENTS . OCEAN, CURRENTS

OF THE WORLD. 2 color filmstrips.
Stone Productions.

CHEMICAL OCEANOGRAPHY. 1 color film-
strip. disc recording. Ency.
Britannica Ed. Corp.

TRANSPARENCIES
OCEANOGRAPHY. 4 color transparencies.

Hubbard Scientific Co.'

OCEANOGRAPHY. 18 color transparencies.
Hubbard Scientific Co. ..rteo

SLIDES
WHAT ON EARTH? SLIDE SET 0/15-16:%

CHART
MARINE WEATHER

HATTERAS,
SAVANNAH,
DC: U. S.
Offe.

Teather References

SERVICES CHART - CAPE
NORTH CAROLINA TO
GA., 1973., Washington,
Government Printing

Baird, Gerald. 1974. Oceanography in a swhming pool. The Science Teacher -

April: 7-9.

Barber, Richard T6 and Newton-,' John C. 1974. 1973-74 Progress Report, Duke Uni-
versity Cooperative Oceanogr y Program. Beaufort, NC Duke Univ. Marine
laboratory.

Emerson, Paul.
Sept.: 127-13'2.

1970. po rtableBuild your own poable tester. Popular science

Evans, Thomas P. 1971. Thet-secchi disk: an instrument for measuring water trans-
parency. The Science Teacher April:57-58.

Gordon, Bernard L., ed. 1972.. Man and the Sea:- Classic Accounts of'Marine Explora-
tions. Garden City, NY:' Doubleday Natural History Press.

Hon, Will 1971: Row boatoceanography. The Science Teacher January: 27-30.

Kline, John L. 1972. .Envirofimental science institute'devel6s water sampler.
Journal of Geological Edudation Sept.: 208-210.

Lind, Owen T. 1974. Hanacook of Common Methods in Limnology: St. Louis: C. V.
Mosby Co.
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(pamphlet)
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,

U. S. Government. 1975. and Current. Glossary. Washington DC: U. S. Government
Printing .Office.

U. S. Naval Oceanographic Office. '1963.' Bathythermography Observations: Oceanographic
Office Observers Manual. 3rd ed. Pub. No. 606-c. Washington, DC.. (pamphlet),

1967. Science and the Seat Washington, DC: 1J. S. Government
Printing Office. (pamphlet) th

Naval Oceanographic Office, U. S. Coast and Geodetic Survey, an u. S. Lake
Survey. 1963. Nautical Chart Symbols and Abbreviatiozs. Chart No.l. Washington,
DC: U. S. Naval Oceanographic Office. (pamphlet)

U. S. Navy Hydrographic Office. 1950. Sea and Swell Observations: Tydrographic
Office Observers Manual. H. O. Pub. No 606-e. Washington, DC. (pamphlet)
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Science and the Sea: Part II
Science and the Sea: Part II

- Propinm.Olmerview

Program`16 contipues the oceanographic cruise,,hegun in Program 15 on the Duke
University research. vessel EASTWARD. Since im.4of .Program 15 was devoted to ship
operations and' physical oceanography, Program concentrates on marine biology and
marine geology.

Textbook References
AsSEARCH FOR UNDERSTANDING

Cho 10-2: The Edges of the
Oceans, pp. 297-S02

Ch. 10-3: Exploring the Depths,
pp. 303-310

Ch. 10-4: Features of the Ocean
hepths, pp. 310-313

NETERN EARTH SCIENCE
Ch. 15: The Oceal pp. 31 -334
Ch. 17: Motions o the Sea pp.

.352-374

PATTERNS IN OUR ENVIRONMENT
Ch. 6-7:. Planet ,Water, p. 155
ch. 8-8.: Cross Sections of Cop-

' tinents and Oceans,' p. 2337:
235

THE WORLD WE LIVE IN
Ch. 20: The 8eaFloor and Its

Sediments,-pp. 282-292
Ch. 21: Ocean Currents, pp.

292-302

EARTH SCIENCE: A LABORATORY APPReiACH
Ch. 10-7: The Deep Floor of the

Wan, p. 234

,r::EARTH SCIhNCE: IIS
, Idea 6-1: The Shape, of Things

to Come, pp. 201-206

fl
Idea 6-4: Giant Riversof the

Oceans, pp. 217-220
Idea 6-8: The Treasure of Davy

JoneS, pp. 237-240

FOCUS ON EARTH SCIENCE
Ch. 11-4: Topography of the

. Ocean Floor, pp. 210-21S
Ch. 11-5: DeepiSea Deposits,

216-222
Ch. 11-3: Life in the

207-209

PP-1

Ocean, pp.

HOLT: EARTH SCIENCE
Ch. 11: The Oceans, pp. 313-340
Ch. 12.: Motions of the Sea, pp.

342-267

INVESTIGATING THE EARTH
Ch. 10: Sediments in the Sea,

pp. 211-232

OUR ENVIRONMENT IN SPACE
-Ch.23: Riftingof Ocean Basins

and Continents,- pp491-499

PATHWAYS IN SCIENCE.
VI Ch. 3: The,Topography of the

Ocean Floor, pp. 304-309
VI Ch. 5: The Citizens of the

Oceans, pp. 316-322

VI Ch. 6:. Gifts from the Sea,
pp. 323-330



Student Readings
Barnes, H. Oceanography-and Marine Biology: A Book of Techniques.

tillanublishing Co., Inc., 1959.
New York: 'Mac=

Borgese, ElizabethM. The Drama of the Oceans., New York: Harry N. Abrams, Inc.,
'1975.

-Carson, Rachel. The Sea Around Us. New Yorki Oxford Univ. Press,1961;

Chapman, Charles F. Piloting, Seamanship and Small Boat Handling. New York: Motor
Boating, Inc., .1966.

Davis, Kenneth S., and Luna Leopold. Water. Morristown, NJ: Silver Burdett all.,
1966. (title in the LIFE Science Library).

Gibbs, Tony.: 'Navigation: Finding Your Way on Sea and-Land. New York: Franklin Watts,
Inc., 1975.°-

Hull, Seabrook E. W. The Atom
.

and the Ocean. Washington, DC: U. S. Atomic Energy
Commission, 1968.

Limburg, Peter and James:B.. Sweeney. 102 Questions'dnd Answers About the Sea.
New York: Julian Messner, Inc. ;. 1975.

Marx, Robert F. The Underwater An Introduction to Marine Archeology. New York
Henry. Z. Walck, Inc., 1976.

.

National Oceanic and. Atmospheric Afindmistration. Navigate Safely. Washington,.DC:
U. S. Government Printing Office, 1973. (pamphlet)

Oxenhorn, Joseph M., and Burton I. Goldfield. Oceanography and Our Future. New York:
Learning Trends, 1975.

Schultz, Gwen..,.
Inc., 1975

Schwartz, Frank
NC: North
Commercial

Soula,-Gardner.
1974.

. .

Icebergs. and Their Voyages.: Caldwell,, NJ Williath-Mbrrawand
.

J., and. Jim Tyler. Marine Pishes_Common to North Carolina, Raleigh,
Carolina..Department of Natural and EConomic Resources Division of
and Sporas Fisheries, 1970.

New Discoveries in OceanoOraphy. New York:

U. S. Government. Questions and Answers About the Oceans.
Government Printing Office,. 1968. ,

Verduin, Jacob. Field Guide to Lakes. ESOP Pamphlet Series
Mifflin Co., 1971 (pamphlet) .

Voss, Gilbert L. Oceanography: A Golden-Guide. New York:
Inc., 1972.
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G. Putnam's Sons,.

.;

Washington, DC: U. S.

*?. 8. li!oston:. Houghton

Western Publishing Co.,



Segment Synopsis:

In Part. II of SCIENCE AND. THE SEA, students watch scientists investigate
the effects of pollution on sea life: A.group of marine chethists sample the
area to 'determine the existing levels of'heavy metals and tritium. They use -

a pole sampler tOprevent spetimen.contamination as they collect samples
which might contain mercury, leadcopper and cadmium. Theruse_a Nisken
bOttle to gather water requied.for tritium' analysis, -and an air sampler to
compare the amount'of.mercury:in the air with that foUncin the water.

One scientist collects fish and other marine life for the public a.,
quarium on'Skidaway Itland. Students view the process of trawling and r.
-share the excitement of the biologists as they inspect their catch.

After the research is completed at the transect stations, the EASTWARD
,puts into the mouth of the Savannah River and many,of the scientists go
ashore. As the EASTWARD'heads back to Beaufort, she:detours for one day to
Cape Fear off the coast ofNorth Carolina. There she, continuesa mapping
paoject to determine the origin of some recently discovered buriedplannels,
Mapping data are collected by creating shock waves in the water using an-air
gym" and recordiu the'returning signals': The resulting:seismic profiles
are plotted andisites for bottom sampres are selected. A rock dredge is th
used at.select spots to sample the walls of the channels. Because of limi

time only a portion of the work is completed and more, mapping-wl.p. beac
complished on Yater cruises.

Students watch the precision depth recorder which the EASTWARD operates
while sailing: The instrument uses a transducer on the-hull to send mt.! a
sound pulse whiAll bounces off the bottom and is recorded as'it returns to the

surface, The record of the pulses is a,profile of the depth and shape of the

ocean bottom. Later these records will be combined With many others and used
to construct oceanographic charts and other maps. The program comes to a

close as the EASTWARD returns to port.

AL
S PECIAL NOTE TO TEACHERS

Programs 15 and 16 are not designed to teach students the concepts of
oceanography but rather give them a true picture of what life and work is
like on an average oceanographic research vessel. No two cruises are alike
and the array of instruments and investigations on research vessels changes
from cruise to cruise. It is important. for students to understand that
oceanography, like many other sciences, is hard, tiringaand often boring
work, but that it, holds a particular-kind of thrill for the scientific
investigators.

.7^



Concepts
Oceans are large bodies of water covering
seventy percent of the earth'b surface.

Oceanography is h varied science en-. ,

ploying many modern techniques to in-
vestigate the Ocean.

The ocean basins have characteristic
topographic features.,

The topography of the ocean basins is
as rugged and varied as .that of the con-
tinents. .

Objectives
After watching this program and com-
pleting appropriate follow-up activi-
ties, the student should be able to

locate and name the major
oceans of the, world'

explain some of the methods
used by modern oceanographers

illustrate some of.the major
oceaft bottom landforms.

LearningAciivilliesc
Using'a world map which shows ocean bottom relief, haVetstddents construct a'

scaled cross - section of the 41antic, from Cape Hatteras to Lisbon, Portugal, and/
of:the .30th parallel, fram Hang Shop, China, to Baja, California-

Have students draw a Cross-section'of the North Carolina continental shelf,
slope and Hatteras AbySsai Plain. See Plate No. 1 (page 3) in Newton, Pilkey, and
Blanton's OCEANOGRAPHIC ATLAS OF THE CAROLINA ONTINENTAL,MARGIN (1971), published
by Duke University Marine Laboratory, Beaufoili, North Carolina.

'Media Reiources
FILMS
BATHYMETRY: DISCOVERING THE OCEAN.FLOOR - MISSION:

CHARTING THE OCEAN BOTTOMe-9.6mm. 16 mill. bd.
sd. color, Dept. of.the.Navy 1970.

THE EARTH BENEATH THE' SEA. 16mm. min.
sd. Egmont Geological Observa-
tory.

FLARE 16mm. 14 min. sd. .color

National Oceanic and Atmospheric
tration.

OCEANOGRAPHY. . 1 ;, 28 min.
color._ Dept. of;the-Navy,-1966.

9:1E41 DESERT:.--,16mm. 28. 1./2 min.

sd. color. Dept: of the NaVy,
1971: v

OCEAN INSTRUMENTS FOR DEEP .SUBMF,.R-,
GUNGE

1969

. THE LAND-BEND:TH.1HE SEA. 16mM. .25 min:
sd. color. '..:Oept.:"of'-',t.he Navy, 1967.:

LAND-OFTHE
color. Dept: of the Navy.

OFFSHORE, 16mm. 18 min. sd. color.
MbdO:rn Talking Picture Service.

SEA PROBE. 16mm. rtmin. sd. color.
Mindern Talking Picture Service.,-



SEA VENTURE. 16mm. 28 1/2 min. sd.

color. Modern Tal,king Picture
Service, 1972.

SIXTY DAYS BENEATH THE. SEA:. TEKTITE I
16mm. 14 1/2 min. ..sd. color.
Dept. of the Navy, 1970:

SOUNDS IN THE SEA. 16mm. 28 Min. sd.
color.: Dept, of the Navy, 1970.

UNDERSEA OASIS. 16mm. 29 min. sd.

color. Sbell_Film Library, 1973,

. v

FILMSTRIPS ,
AIR-SEA INTERACTION. 1 color filmstrip.

disc recording. Ency: Britannita

BIOLOGICAL.00EANOGRAPHY. 1 color film-
strip-- disc recording. Ency.
Britahhica Ed. Corp.:

CAREER IN OCEANOGRAPHY. 1 color film-
strip., disc recording. Ency.
Britannica Ed. Corp.

:GEOLOGICAL OGRAPHY:' 1 color film-
.

. strip. disc recording. Ency.
Britanni a Ed,:..,Corp.

MARINE RESOURCE . 1 Color filmstrip.
disc recording. Ency. Britannica.

CHARTS
Mote;:%Physiographic Maps of the ocean

floor are. available from; The
National Geographic Society, The
Naval Oceanographic Offite, and The
Geologidal Societyof.America.

:4.

TRANSPARENCIES
OCEANWRAPHY. '4 color transparencies.

'HubbardScientific Co.
- .

OCEANOGRAPHY. 18 color transparencies.

Hubbard Sciehtific Co

POSTERS
MARINE FISHES OF THE GULF AND SOUTH AT:

LANTIC. 1973. Washingto1WPC:
U. S. Government Printing Office.

MARINE FISHES OF THE NORTH ATLANTIC.
1971. *Washington, DC: U. S. '
Government Printing Office.

. Recknagel,JohnH. GENERAL PLANT AND
ANIMAL RELATIONSHIPS IN THE QCEAN
Suitland, MD: U. S. Naval Oceano-
graphic Office.

Ed.:Corp.

TIDE :SET .0/15-16.

.
Teacher' Refire ;ices

Barber, Pidhar0 T., and Newton, Jbhil G. 1974. 1973-74 Progress Report Duke Uni-
versitVglIqeanographicMvgram. t,13eaUfOrl, NC: Duke Univ. Marine Laboratory.

Church, ROn.'''19i1;.Deepstar explores:.:the.6cean'iioor. National Geographic 139

(Jan.)::::116429. .

Daniel, James t.':.,:Carolina Marine Aquar',444nifington NC: Carolina Biological
Supply co-.. (pamphlet)

Gordon, Bernard:., ed. 1972. Man and bhO'Sga:,."fflaggic Accounts of Marine
,

rations.: Carden City, NY:. DoublOay-Nat4ieRiji4tory Press.

Hamner, William M. 1974. Blue Water PlanicionhOstsof the Gulf Stream:
'National Geographic li6(Oct.):



Moutyic , J. C.. 1973. Pickle' jar oceanography. The Science. Teacher :. 43..

National Oceanic and ,Ognospheric Administration. 41976: National Ocean,SurV6
Publications for Sdfe Washington, DC: U. S. Governmpht.
Office. (pamphlet)

Newtoni. Jo G. ;'Pilkey, 0. H.; and Blanton, J,. 1971. An :Ocea-nograph,ic Atlas f. the
CaroltinaContinental Mcaigin. Beaufcitt, 'Dgke.'Ulfiv.' Marin! LaboiatO7';:,

Spotte,' Stephen. 1973. Marine Aquarium Kee ing The Science; Animals and Art. New
...-York: John Wi,ley. and Sons, Inc. .

. U. S. 'Naval Oceanograial.c.,Office
Government Punting: Office..

U. S. Navy Hydrographi.c. Officq.
Part 8. H. 0. Pub. Al.,
Office.,

VanDerwalker, John G. 1911.:.' Science's window on the sea. National Geogrtaphic 140
(Aug. : ) : 256 -289: o

'1

. 1967. SOience mcl
(pamphlet)''' ;.. : ,

1966. Hy ra p y ,. American c ic, avig., ati: on ,
Part 8. WashingtOh;:',DC: U. S. GoVeriTiO4'..Printing

4 Sea.- 'Washington, DC: u.



.4. ' .; Prograin ew'.. 1 . -. , .... . ..., . . .,.
. .NaAral,chargeS,9 :CCUr...safong the interf t two different bodies::.,Weather14:dtcurS

at the molebblai';interfke of: rock and''air or Water." MetamorphisikbCCATS.:.1,41an Vol
canic rock meets country rock. Squalllines of thunderstorms...forni at the.,, interface
of warm moist ait!,andcool dry air. This,program examines '.the changes thai., occur
at two of the more,,easily observable interfaces, the meetik.of the ocean Waters
and the atmosphere abbve:',:and the meeting of.the land artCtlie'sea. The fillst seg-
ment is a short Xiliiiessay.troducing 'students to thl'Wind and the ocean. The se-'
cond segment studieS.hbx.wavesoare...generated by- thew,I.i:id and the laSt segnierit: explores
how wave energy .2:S. expended.on, the shore, . '

.

A

A :SEARCH .FOR.*)ERsTANDING
:;.Movements of the-

Oceans:: Waves. and Tides, pp.
31019

Ch.:107: The Shore Line, pp.'
'

MODW1EARIH'SCIENCE
Chi 17: Motions of:the Sea,

Pp. 352,43:14 '
, . .

PATTERNS IN OUR ENVIROWEN'Is:
., No references

,

FOC(10:4*41'

Ch. 12-67:
2397247

SCIENCE.
'Ober ,;Waves, pp. 228-

S.h.are);rp,cesses, pp.

Share Deposits,: pp.

L. .

HOLT: EARITH',SC/BNCIE
Ch. f2; Med.i.ons of the Sea, pp.

3424367
3: 'Shaping the Land, pp.

.64-95

THE WORLD.WE LIVE IN
Ch. 22: Waves and Shorey.nes,

pp. 303-320

EARTH SCIENCE: A LABORATORY. APPROACH
Ch.. 10-5: Ocean Currents' and the

Land, '`pp 231-232
14. Ch. 10 -6 : ,:.Waves and Land BOdieS,

p.' 233 5.

4APJH SCIENCE: ..tIS
Idea 6-5: Beach Boys' Delight

pp 221-224

INVESTIGATING THE
,Ch.: 4 -4 Waves Carty Energy,

. -pp. 8485
Ch. 4 -5: Winds Cause Currents

at the liOcean's Surface, pp.
8.8-90

OUR Reivmafr IN SPACE ,

;' Energy Exchanges Within
the Oceans, pp 299.318:.

Ch. '19.: Work of Aiaves'.and., Tides
.Upon the Shore,'...pp. 393-402.'

f.

135



...PATHWAYS IN SCIENCE
. VI, Ch. -.4: The Restless Ocean Wateit,

7' pp. 310-315

Student Readings
Adams,'George.F., and Jerome Wyckoff. La0forms. New'York: Western Publishing.

Co. Inc 1971 . i
. t,

r.11.r; e

ritton, Peter. "Nightware, Waves are all too R. to Deepwater Sailor."Smithsonian,
.Feb. 1pff, pg:?'60-67. ' e, '.

Hoyt, a. H. Field Guide to Beaches. ESCR; amphlet Series No 7. Bpston: Houghton
't1:.1'. Mifflin DJ., 1971. . : /.

, te. ...4

Rlodes, Prink:f Geology. New York Western Publishing Co., Inc:, 1971.

VOss, GilbqtA4 Oceanography. New York: Western Publishing Co., Inc., 197
ee..

al`
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M4n and the Sea

..
..i, . Segment Synopsis

.

,., . The days of.the sailing ship are past but around the worl4d:a.feW clip-
-pers still sail. The sailing Ship, EAGLE, is,used by the U. S. Coast Guard
Academy for training purposes. With musicof;Alisea, this two-minute voyage
gives students a brief taste of the days wherNirawas the principal, power
for ships and the clippers were queens of the ocean. .,:.

,.;.,'1....'

ii2, . .

.:!: . .:'

1.: ,-,,2,!,
, ..,

,:.,:. .

Concept i .
Objective

/ . : ...

Man has made use of the sea in *lax:, ' After watching this segment and completing
ways., .. appropriate follow-up activities, the Stu-

dent should be able to
:.:7,..

:.

explain
.

one or more ways in..

'4'..;-',i,';.;
, ) : '

.'1,'1,:,'..; 'whiech mankind has derived
..,-,'hepefits from tie sea.:

C 4

,.

-:.:.:..,...71.

-,.!,,:.:::.
. 4 .

Learning ActivitieS'.".'- .

s.,

I
.:.'

Have student prepare reports:',:brdisplays on how man has used the sea for trans-
por*tion, commurication, commerc4Na.i=, and recreation throughout history.

,,,;,4
, .

,
,

.

Have stude ts. write poems bout the sea's effect on m4-4,.,:,

Plan an a contest with %e Sea as p central theme. '''';

FILMS
.THE SEA. 16mM. 28 1/2 min. sd. color. OCEAN. 16mm. 10 min. sd. color.

National Film Board of Canada, 1971. Pyramid Films.

Media Resources

SEASHORE./ 16mm. 8 min. sd' color
Pyramid Films.

'
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Teacher Reference
ill-1ers, Alan, et al. 1973. Men, Ships, and the Sea. Washington, EC: National

Geographic Society.

s . .
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Waves

Segment Synopsis
The student visiting the coast for the first time is impressed bywaves

and surf along the beach but he seldam relates them to the meeting of wind and
and water. This segment begins by discussing waves generated by the wind.
Through high speed photography, students see waves form and grow into ripples
and swells. Then students follow the waves as they move and eventually expend
their\energy as breakers on the shore.

\\-

COncer lb:.

,1 Ocean'Waves acqUire kinetic energy from
the wind.

Oceamwaves-and tides are forms:oftasic
wave phenomena..

Waves are affeCtedhy the depth of water
in which theyare.moving.

. . -

.

Waves-ultimately transfer energy to the
land's edge.

. .

Ocean waves concentrate, energy at the
cbattlineS of.the world.

040ctivels
After watching this-segment and com-
pleting appropriate follow-up activities,
the student should be able to

4, define a wave and identify AO.
parts.

explain how waves are formed
by wind acting at-the ocean's
surface

explain'and illustrate the
breaking process of waves.

Learning Activities
Before viewing this segment, students should understand the following terms:

wave, height, speed, trough, crest, period, breaker.

Have students prepare displays illUstrating one or more of the following
topics: .parts of a wave, how waves form, why a wave bIeaks, surf beat.

Have students prepare and present reports on waves, tsunami, and tideP,
showing how they differ from each other.

Have students use a fan to produce wind on a
effects of wind speed, duration,andetch on wave

long pan of water to study the
size.



T.

Tie a rope to a fixed point and create waves by moving the free end. Mark a
point near the middle of the rope. Discuss the kind of waves formed and how the
point moves

Have students mount a grid on the side of an aquariam or wave tank and use it
to study waves generated in the tank. The waves can be studied by floating wood chips
and observing haw they mgve, or by attaching pith balls to a piece of string anchored
to the tank's bottom and watching wave movement reflected in the balls. Features to
be studied shoUld include wave, length, period, height, speed, and orbital motion.

Build a slope in a wave tank and study the behavior of waves eaking on the
slope.

RLMS

Media Resources

WAVES ON WATER. 16mm. 16 min. sd. Color..
Ency.,BritannicaTd. Corp., (from the
AGI/EBE Earth SCience Program)

TSUNAMI. 16mm. 28 min. sd. color.
National Oceanic and Atmospheric'
Administration.

FILM LOOP
WATER WAVES. 1 color film loop.

Ency. Britannica Ed. Corp.

WHAT ON EARTH?' SLIDE SET NV/

OCEAN TIDES. 16mm. 14 min, sd. color.
Ency. Britannica Ed. Corp. (Bay of
Fundy) f-

Teacher References
Bascom, Willard. 1959. Ocean waves. Scientific American -201(Aug.): 29, 14-84.

Bascom, Willard. 1964. Waves and Beaches: The Dynamicsof the Ocean Surface. New
York: Doubleday and Co., Inc.

National. Oceanic and Atmospheric Administration. Our 'Restie-its,TideS. Washington,
DC: U. S2Government Printing Office.



The BeaCh

in Action

Segment Synopsis
The beach is the interface betWeen water and land. Jn THE BEACH IN

ACTION, students take a walking tour of this interface, looking writs fea-
tures, beauty, and dangers: The structure of summer and winter beach pro
files is. discussecralonovith rip currents, sand transport, off shore bars,
long, shore currents, and the conversion .of rocky herdlands. to sandy. beaches.
The-walk closes by suggesting that the processes at work on the beach cause
problems for man:when he tries to live along the shore.

Concepts
Ocean waves acquire kinetic energy from
the wind.'`..<

Ocean waves and tides are forms of
basiC wave phenomena:

Waves ultimately transfer energy to.
the land' edge.

Ocean waves Concentrate energy at the
coastlines of the world.

Landscapes are constantly changing.

At any-scale of observation, land-
scapes may be divided into those

f areas losing material and those re-
ceiving material.

Objectives
After watching this segment and com-
pleting appropriate follow -up actiVities,
the'student should be able to

explain and illustrate the,
breaking process of waves

explain and illustrate haw
wave energy is distributed
along a coastline

identify the major types of
coastline features occurring on
a sand beach

explain the concept of change
as it applies to coastal
landforms

, explain and illustrate the for-
mation and destruction of
various coastarlandforns on
a. and beach.

14i



earning .Activities.
Before viewing this segment,tsimdents should understand, the followjng terms:

surf, fore shore, berm,.back.beach; 'fore (primary) dune.

Have studeats prepare. displays illustrating one, or more of the following topics:
:seasonal beach proliles, beach features in a profile, off shore bars, long shore cur-
rents:

Have students.sei up a stream table and generate waves to form-a typical beach
profile for a straight beach: Modify the beach to cause waves ,to strike obliquely
and then study how the waves transport the sand. Have students create an irregular
shoreline and study the actions of the waves upon it

Have students construct an exhibit showingliow a ri current, develops and what
they should do if they are caught in one.

Students who live near the coast or .a large lal e.s.hOUld:actUally profile' their
beach TheyThey ndght want to introduce color InarkOlandoniOAlie beach andtra.pe
its MoVement.

urces

.. ..)

,.FILM. :;

. SUMS'
THE BEACH: A RIVER OF SAND. lomin: 21 Min. WHAT ON EARTH?.

sd..- color. Ency. Britannica Ed. Corp.
(from the AGI/EBE Earth Science Program)

Teacher References . r' ,',
Baker , Simon. 1977. The Citizen's- Guide to North Carolsrla4sSWItt Inlets. Raleigh,.

NC: UNC Sea Grant Publication. . .
..,,

'. .
York: Doubleday and Co., Inc.

Bascam, Willard. 1964. -Waves and Beaches: The cs.o 9u face. New

Exline, Joseph D. 1975. Individualized Techniquel, o 4rih icience.
Englewood Cliffs, NJ: Prentice-Hall, Inc. '.;



Land Meets Sea
Shorelines Around the World
A Naturalist Looks at the

Outer Banks

Program Overview
Program Eighteen continues the exploration of the land - sea interface begun in
Program Seventeen. This program looks first at the types of coastlines that result
when various landforms meet the pounding surf: In the second segment, a Matinee.'
biologist looks at the living systems along the shore and relates them to the ever-
changing coastal interface.

Textbook References
SEARCH FOR UNDERSTANDING

Ch. 10-7: -The Shoreline pp. 326-
FOCUS ON EARTH SCIENCE

Ch. 12-5:' Shore Ptocesses
235-238

Ch. 12-6: Shore Deposits,
239-247

HOLT: EARTH SCIENCE.
Ch. 3: Shaping the Land

43-62

INVESTIGATING THE EARTH
Ch. 10-7: The. Shorelines

Moved, pp. 226-228

PP.

pp.

UR ENVIRONMENT SPACE
Ch. 19: Work of Waves

Upon the Shore, pp.

PATHWAYS IN SCIENCE
No references

and Tides
402-408



Student Readings
Adams, George F., and Jerome Wyckoff. Landforms. New York:'Western Publishing Co.,

Inc., 1971.

Brokaw, Dennis, and Wesley . The. Pacific Shore: Meeting Place of Man and Nature.
New York: E. P. Dutton and Co., Inc., 1974.

Carson,. Rachel. The Edge of the Sea. Boston,: Houghton. Mifflin Co., 1955.

Colto
t%.

"Mbuntains Top Off New England." NationaZ Geographic, May 1951,
' 0-602.

Ellis, William S. "Lonely Cape Hatteras, Besieged by the Sea." National Geopeaphic,
Sept. 1969,.pp. 392-421. '

Pringle, Laurence. Estuaries: Where
Publishing Co., Inc. 1973.'

Porter, Hugh J., and Jim Tyler. Sea S1ells Common to North Carolina. Raleigh; NC:
Dept. Natural and Economic Resources, Division of Commercial Sports Fisheries,
1971.

Rhodes, Frank. Geology. New York: Western Publishing Co., Inc., 1971.

Robert, Bruce, and David Stick. Cape Hatteras. Seashore. Santa Barbara, CA: MtNally
and Loftin, 1964:

Scofield, John. "Character Marks the Coast of Maine." National Geographic, -June 1968,
pp. 798-843.

Rivers Meets the Sea. New York: Macmillan

. ^
.

,
.

Teal, John, and Mildred. Teal. Life and Death of a. Salt. NeW York: Banentifie
Books, Inc., 1974.

Zahl, Paul A. "Oregon's Sidewalk on the.Sea." NationaGeographic Nov. 1961, pp.
,:708-734.



Shorelines Around
the World

Segment Synopsis
Shorelines-around the world vary widely in their history and, appearance.

Traveling from ;Maine to Alaska, Hawaii, California, Mississippi, and finally
NOrth'Catolina, this.spgment illustrates the different types of shorelines
that exist. SubmergenI, emergent, and neutral forms are considered along with
volcanic, faulted, anrglacial forms. The segment closes with a look at the
barrier island as a shoreline, stressing that this is only one of several
kinds of shorelines.

Concepts
Waves ultimately transfer energy to the
.land's edge.

Ocean waves concentrate energy at the
coastlines of the world.

Landscapes are constantly changing.

At any scale of observation, landscapes
may be divided into those areas losing
material and those receiving'material.

Landforms at the sea's edge are 'a pro-
duct of wave and current action on a
rising, sinking, or neutral land sur-
face. _

Before viewing this segment st
emergent shoreline; submergent sho'

Leamin

Objectives
After watching this segment and com-
pleting appropriate follow-up activities,
the student should be able to

Activities

explain and illustrate how
wave energy is distributed along
a coastline

f

identify the major types of
coastline features ...

explain .the concept of change
as it applies to coastal land-
forms

explain and illustrate the for-
mation and destruction of
various coastal landforms

predict some effects of chang-
ing coastal forms cm4particu-
lar areas.

ts should understand the following terms:
'tie, barrier islands.



Have students_ create posters.advertising*tioUs .coastlines around the world..
. .

Have students st. u

lines. .

a 0S n air Photb0* 44cal submerge. nt:F: A! emeigent shote.,

..,.

:.1

. .

.

,

HaVe students view a series of slides shdairlg.VariouS coastlines and
which type of land -sea: 'relationship existsior.each.

Media Resoiiices
FILMS
MARINE EROSION PROCESSES: CLItt4D COASTS.

16ian. 11 min. sd. color. Macmillan
Films.

THE EARTH: COASTLINES. 16mm. 11 min.
color. Coronet Film's, 1969.

FILM LOOPS
COASTAL PLAINS:- PARTS I AND II. 2 color

film loops. Hubbard Scientific Co.

COASTLINE\ PARTS I AND II. 2 color film
loops. Hubbard Scientific Co.

WATER ECOSYSTEMS:4.,6;, color film loops..
Hubbard ScientOic Co.

`SLIDES
WHAT ON EARTH? SLIDE SET. 0 %18%1.

WATER EROSION AND DEPOSITION. 20 colpr
slides. *Hubbard Scientific Co.

EROSIONAL FEATURES. 20 .color slides.
Hubbard Scientific,Co.
the Landform Features slides)

Teacher References
Farmer, Francis; Brower, David; and Frankenberg, Dirk. 1976. Ecological Determinants

of Coastal Area Management. V. 11, An Overview. Raleigh, NC: 114C Sea Grant Pub-
lication.

Katauan, Michael P., and Ingram, Roy L. 1974. Sedimentary Structures of a Modern
Lagoonal Ehvironment. Pamlico Sound, Nbrth Carolina. Raleigh, NC: UNC Sea
Grant Publication. .

Riggs, S. R., and O'Connor, M. P. 1974. Relict Sediment Deposits in a Maj9r Trans-
gressive Coastal System. Raleigh, NC: UNC Sea Grant Publication. ,



Judy Spitzbergenf a"maryle,:lbiolo'gist; Iva k; the 'heath of 'Shackle

fora Banks, N. C and discusSes,414.5 ;unique bairiet:lislancttancLits relation:-
s4p anto the othet islands of.,Catolinal s Outer Bmid She tours the island'''.
and:,,shows students the living,systelis that exist from shore to .salt marsh

;:and"Sbund, Ms: Spitzbergen also ;focuses on the fragile nature of the system'
and the transient-nature of the islands.

Concepts
zt. Landswes are constantly changing.

At' any 'scale of observation, land-

scapes may be divided into those
areas losing material and those re-
ceiving/iaterial.

Barrier.Wands are formed by wave,
wind, laid current action on a sinking
coastlind.

`Plant communities living on barrier
islands reflect the changing physi-
cal 'conditor!,ef their environment.

Objectives
After watching this segment. and com-
pleting appropriate follow-up actil)q.4..

ties, the student should be .able to

74/ identify the major types of
coastline features found',.an a

sh(.
barri'6i island

At' explain the concept of cliallge as
it applies to a barrier island

explain and illustrate the .for-
mation and destruction of
various landfonns that exist on
a barrier island

explain how plant communities
respond to changes on a barrier
island and identify the possible
types of plants that grow on the
islands.

Prior to
beach, fored

Have
whith may

viewing this
sandy sea;:

rePa
a.b.arris

Learning Activities
segment students. should understand the foliowing terms:
maritj,ma forest; ialt marsh, sound, washover.

a' pla.y illustrating various types of .biolOgical systems



Have students build a model, of a typical barrier island and Use it as the
center of a display explaining how wind and water causc: the ,island to' shift.

FILMS
'7'. BEACH AND SEA. ANIMAL. 16>n 11 min.

, sd. color. .Ency. Bri,tannica Ed.
..Corp..

BILLION 'DOLLAR MARSH. 16mm.,.' .44 s

' .

CRISIS IN THE.
color. Milnet,'FenWick; Inc..

-. '

ESTUARINE. illiRITAGE: :16mm., "2

color. Natioriar.00eani.c. and-
Atmosphetie:::A*iinistratiori.

ESTUARY.' 16mm. 28: sd. color
Talking PiCtures.

..tIFE BETWEEN. THE TIDES. -161m.
min. sd. color. Ency. Britan-
nica Ed. Corp:

THE SALT MARSH: A-QUESTIbN. op VALUES.
1632n. 22.min. sd. color. Ericy.
Bri.tannica 'Ed. Corp':

SALT MARSHES: BARRIE,Ii 'BETWEEN SEA AND
16m6.' ',sd. color.

SEASHORE LIM 46 min.
. , .

color. Ency, -13iitannica
Modern

.

SLIDES '
WHAT ON EARTH? .SLIDE SET 0/18/

., . .

Teacher References
Bascom, Willard, 1960.. Beaches. Scientific Arne$Acrn 203(Aug): 32, 80 -92,
Graetz,- Karl E. 1973. Seacoast Plants of the Carolinas:10)r ,ConserVaion and

Beautification. Raleigh, NC: U. S. Dept. of Agriulture, Soil Conservation
Service. ,

Pilky, Or in 'H. ;' Pilky, Orin-H., Sr.;--; and Turner, Robb. 1975. How to Live
With an Island,. a Handbook. to Poque Banks North' Carolina. Raleigh, NC: N. C.
Dept. of Natural and Economic ResoUrces;

Silberhorn, Gene M. 1976. Tidal Wetland Plants of Virginia. Ed. Series No.
19. Gloucester, Point, VA:: ,,Institute of Marine Sciences.

. S. Geologic.a1 Survey. -1975:-. Submerged and Emerged COastat Prat Province,
Cape Lo.pkout Area, North' Carolina. 1W4shington, DC U. S. Geologic41-.Survey.



an ariditie Sea
Wind and Sand
The BeaCh is a.

Very Special Place

Program 9veryiew
l'Aig ;oiicTudes the five prograto sequence dealing with oceari8'graphy and ,

shore processes. It ..,eems 'apprOpriate.lthat,.-pie setments in this.'!progragyloOk at
Ahe,..'...inevitable motion of the Atlanpic CoAg.bliarrier islands :and with manis,"efforts.

nature. !SegraenL:.(11,ie'studies.-the-liature-of- sand and

ment Two examines how man has used thecoastil

Textbook Refeiences
A SEARCH FOR UNDERSTANDINGn

01. 7-1: Mind DepositS; t)p. 209-

214 -

204: Us'ing,AciurKriciwledge

of Earth Science,..in Making
Environmental ChOices,
64'6 - 651

'Ch. 20-4: Some Other Rictors In
ing*Environmental Choices,

pp. 662-66

MODERN EARTH SCIENCE
Ch. Weathbring a,nd Erosion;

pp., 232-252'
Ch. 24:. Upsetting Nature's

Balance, pp. 504-521

WTI SCIENCE IIS
Idea 14: A CloUd.of. Dust' and

Hearty Cough, pp. '2554258

FOCUS ON'EAR1H SCIENCE
Ch. 16: 'Wind, pp. 3067317

HOLT: EARTH SCIENCE
Ch. 3 :, Shaping the Earth,. pp.

64-95

INVESTIGATING THE' EARTH
Ch: 9-9: WatpriIce and Wind

Erode the Land, pp. 203-206

OUR ENVIRONMENT` IN SPACE
C2i. 20: Work of Winds Upon the

Land., pp. 419-435

PATHWAYS IN SCIENCE
II Ch. .5: Wind and Water Change

-.PATTERNS IN OUR ENVIRONMENT
a No references

..THE WORLD WE ,LIVE. IN :

Ch. .9: kind, 'pit:0122-129

EARTH SCIiNCE:,... A LABORATORY APPROACH
Ch.' 7=4: 'Er.bsiOn and Deposition

. b?.,,the Iiiind,'"pPe. '141-144

514d pixies and Other
Landforms Created by Wind

ti Action, pp. 145-146

VI

the Earth's Surface, pp. 93:-
97

Ch. -1 : Thb Earth's Ilaters, p
. ,;

2921-.298: iS

Ch. 2i: The Nature of ,Ocean
'Water, 299.303 0

Ch. 5: , The ,Citizens of the
Ocean* pp. 316-322

149



Student' Readings
t)

Adams, George T., and Jerome'Wicicoff. .tiindforms. New Ya4.: Western Publishing Co.,
Inc.., 1971.

Amos, William H. :The Living Sand." 'Nittionat Geographic, June 1965, `pp. 820-S33.
JurgOnsen, K. M.. Know Your Mud, Sand and. Water: A Practical Guide to Coastal DeveloP-

ment. Raleigh, NC UNC Sea Grant Publication, 1976. (pamphlet)
Kenney, Nathaniel T. "Our Changing Atlantic Coastline." National Geographic,, Dec.

1962, pp. 860-887. ..

McNeil, Ben Dixon.. The Hatterasenan4 Viiiston-Salem, NC: John F. Blair, 1958.
Rhode0,',Frank. -Geology: New York: Western Publishing Co.,. Inc.- 1971.

Seat; 'Johanna: The Dune Book: How To ,Plant Grassek for. Dune Stabilization.
Raleigh, NC UNC Sea Grant Publication, 1976.1", (pamphlet)

Stick,-Da.vid. Graveyard of the Atlantic. Chapel Hill, NC Univ. of North Carolina
Press, 1952.

Time-Life Editors. The American Wildernose. Morristown, NJ:, Silver Burdett Co.
1972-74. (a series of 22 titles abbut special. etly-ironments).



YY
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. Wind and Sand

Segment Synopsis
WIND ANDSAND;describes'hoW wind_affeCts the sands of coastal lands.

It examines the character of said and its transportation by the,Wind. The'

segment.alsc 41ustrateS,AUne fOrmation*:Moirement, andtross bedding..

Concepts
Landscapes are constantly changing.

.

At any scale of observation landscapes
may be divided into those areas lgsing
material did those receiving maierial.

-

Wind attion of loose materials Creates
a unique set of landforms:

r
Wind-aated landformS affect man'S
activities in any area where they exist.

7

Objectives
After watching this segMent and comt
.getingsappropriate follow-up activi
ties, the student should be able to

'identify the major types of
wind formed fe'atures

explain the concept of change' as
its pplies tb wind-created land-
forms

explain and illustrate.the for-
:omation and destiUction of
various wind-created landforms.

predict some cif changing
wind - created, forms on particular

LearrirlgeAtiVitieS

BefOre viewing this segment'§tudents should knaw the meaning of the followini
terms: ,sand, dune, saltation', cross bedding; barchanpand sea.

:41ave students prepare a displgy, research papei; or oral presentation explaining
how deserts Form around the wovad: Otker'possible topics include kinds `o£ dunes,
hob dunes form, and how dunes, moire... *

,

Have students prepare a display showing hoW sand grain§ reffectztheir ori4in
and history.'

- - "'



Students in sandy regions may wish to plant holding grasses or erect sand
fences to study the-effect of these measures on.erosion.

Have students demonstrate the process of saltation. Use a an Or VUCUUM
cleaner to blow air on a sand pile and observe'the results.

Media Resources

FILMS SLIDES
SAND. 16mm. 10 min./sd. color. Pyramid WHAT ON EARTH? SLIDE. SET 0/19/1..

:

DUNES. 16m. 7 min. sd. color. Pyramid
Films.

SAND: THE DESERT IN MNION. 16m. 11
mina sd. color. BFA Educational
Media.

EROSIONAL FEATURES. .20 color. slides..
Hubbard'Scientific Co.

WIND EROSION AND DEPOSITION. 20 color
slides. Hubbard Scientific Co.

Findlpy, Rowa 1970.
dr(Jan.)) 63-1

NatiOnal Geographic.

Woodhouse,. W. NT., J neOa, E. and Broome, . W. . 1976. Ten Years of Developmelt
of Man - Initiated 'Coal al Barrier Dues in rth.carolina. Bulletin 453: Raleigh/NC:
AgricultUral ExperiMent.Station, N. C. State Univ. .

u



The Beach is,a
Very Special Place

Segment Synopsis
This segment traces man's activities on the barrier islands and

sounds of the Carolinas from early colonization to the present. ''An
effort is madevto build a picture of the effects of man's activities
on the coastal zone and to show what has happened as a result of in-
creased use and misuse. The segment closes by suggesting that each
student will'havt(to, help make decisions that will decide the des-
tiny of the coastal lands - a destiny caught up in a battle between
lman and the sea.

Concepts
. Mark efforts to control shorelines

must regpect natura1 processes.

Langforms at the sea's edge are a
kproduct of wave and current action
on a rising, sinking, or n iral

land surface.

Objectives
After watching this segment and com-
pleting appropriate follow-up activities,
the student should be able to

explain the concept ofchange
as it applies to coastal
forms

4, At any scale of observation, landscapes
maybe divided into those areas losing
material and those receiving material.

explain and illustrate the
formation andlestruction of
vatious coastal landforms

predict some effects of man's
efforts to dhange coastal forms
in. particular areas.s.

Learning Activitiei
Have students organize a class debate analyzing the pros and cons of coastal

development.

Before viewing this segment students may wish to research the effects of storms
on developed beach areas by reading accounts of storms in back issues of newspapers
and magazines.



'Organize :a poster contest promoting the protection of barrier islands and other
-natural resources and the preservation of existing natural areas in the United States.

Have students choose a particular coastal area, research the effect of develop-
ment on its shoreline erosion, and decide on a course of action to correct any!,
damage.

,

FILMS
THE .NEW JERSEY. SHORELINE. ltnim.. 18

min. sd. color. Environmental
Films Inc.

SLIDES
WHAT ON EARTH? SLIDE SET 0/19/2

MEN AT BAY. 16mm. 25 1/2.min. sd. color.

King Screen,Productioll

Teacher References,
Hitchcock, Stephen. W. 1972. Can we save our salt marshes?

141(June):, 7297765.
-,,

Owens, David W., and Brower, David J., 1976. Public Use of Coastal Beaches,Raleigh
NC: UNC Sea Grant Publication (pamphlet)

Pilky, Orrin'H. Jr.; Pilky, Orrin, H., Sr.; and Turner, Robb. 1975. How to Live
with an Isiand, A Handbook to Bogue Banks, North Carolina. Raleigh, NC N. C.
Dept. of Natural and Economic Resources.

RasMussen, Frederick A-, and RDD Consultants. 1978. Coastal Awareness: A Resource
Guide for Teachers in Elementary Science. Washington DC: ',Office of Coastal
7one Management, National:Oceanic and Atmo heric AdMinistration-t

National Geographic
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Unit 4

Geology

e phenomena Telated to the soliClaifkATeHt*Opi6-'0-Prograths 20 3
through 29. Prograt20 is devoted to minetAlS,.:JVIAS cry:54.woa second as
collectible objects.. Programs 21 through 214 :MTIOtephenOtellA thatiApsuli in

:1.and building: the rockcytle; the theory: ofplaf.ke#40:00401h4;.t!f44ti41
and earthquake$,..and thelandfort5 and rock types-.produce4:WtheOUv,anrte
morphic. processes. Prograts 25,.26,.and 27 consider ptOcesses.*****.f,
.rocks of the crust through physical and chemical weathering:' streat:erosioh
glacial erosion, underground water, and the formation of sedimentary'rocks.

,..Program 28 combines many of the maibr:ideas from earlierprogramS to trace the
life cycles of mountains., plains, and plateaus. program 29 closes the geology
sequence and the entire series by ConSideing the vast ex"panse of geologic-time.

. I

Throughout; the geology programs Portraythe earth as a special place in
which man is.a relative newcomer with a:unique role to play. Students are en-
couraged to vieW.themselVes as stewards of the earth with major responsibilities
to protect the planet for future generations.



BOOKS
Bailey, Sir Edward. 1963. Charles Lyell. Garden City, NY: ,

References .

Inc.
Berry, Leonard G., and Mason,','Brian. 1959. Mineralogy--ConCePts ,Deiczt:ppioniti

Determinations. San Francisco: W. H. Freeman and Co:''
Blatt, Harvey; Miaaieton, Garara; and Murry,Raymond. 1972..orLapt2 of: SedPrentary

Rocks. Englewood Cliffs, NJ: Prentice-Hall, Inc. ;

Bullard, Fred M. 1976. Volcanoes of the Earth. rev. ed.,;;Autiti:
Texas Press. .
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PERIODICALS
EARTH SCIENCE. bimonthly:

GEMS AND MINERALS. monthly:



Minerals and Man
The Magic of Minerals
James Dana: Father of Mineralogy
What's a Rockhound ?

Program Overview :-

The world of,!minerals is a science as well as an exciting hobby for many; This
program begins with an exploration of the way minerals' are formed and the properties.
that result from crystal structure and growth. It traces the history of the scierice
and describes the aura of mystery surrounding certain famous stones. The second
segment chronicles the life of James Dana, who is considered to be the Father of.Mineralogy. In the final portion, students meet a roc4hound. Jim Irvine explainshis hobby and its rewards,.lier:*.derippWateseverl-simple eral identification
techniques. 4 " 'I

Textbook References
A'SEARCH FOR UNDERSTANDING

Ch. 3-1: Elements of the Crust,
pp. 84-89

-Ch. 3-2: Some Ways of Identifying
Common Minerals, pp. 89-98

13.11::-3-3: The Shapes of COMM,
Minerals, pp. 98-102

Ch.,' 3-4: The Specific Gravitibf
Minerals, pp. 102-105

ERN EARTH SCIENCE
Ch. 7: Earth Chemistry, pp. 138-

152.

Ch. 8: Materials of the Earth's
d.Crust, pp. 153-181

TTERNS IN OUR. ENVIRONMENT
Ch..5-1: Earth Materials

and Uncomnon, p. 112
. S-4: Properties of Minerals,

113-114
. .5-5: Determining the Hardness
, of Minerals, p. 115-116

-Other-Properties of

THE 'WORLD WE LIVE IN
Ch. 2: The Nhture of,Minerals, .

pp. 9-20
Ch. 3: Identifying the Rock

e
Forming Minerals, pp..21 735

EARTH SCIENCE : A LABORATORY APPROACH
Ch 8-2: Sorting of Earth

Materials During Cooling and
Hardening,. pp.' 1641165

EARTH SCIENCE: , IIS
Idea 3-2:Minerals Carry ID Cards,

pp. 85-88
Idea 3-3: A Squeaky Experience,

pp. 89-92
Idea 3-4: If It Itches, Scratch

It, pp. 93-96
Idea 3-5: . The New Wet Look, pp.

97-102 '
Idea 3-6: That's the Breaks, pp.

103-104

'FOCUS ON EARTH SCIENCE
3: Matter, pp. 44-62

Ch. 4-1: Minerals, pp. 63-7a
Ch. 4-2: Identification of.

Minerals, pp. 71-83

Minerals, p. 116 .

5-7: Minerals That Make Up
the Common Rocks in the Earth's
Crust, pp. 117-118

157



fp. HOLT: EARTH SCIENCE
Ch. 5: .-Mineials,-pp.-132 152

INVESTIGATING THE EARTH
Ch. 2: Earth and Moon Materials,

26-48
140:,

OUR ENVIRONMENT .IN SPACE
Ch.' 4: Realms of- Mattrt pp

66 att

PATHWAYS IN SCIENCE
I 6: Minerals Are Different

Racks-,
I ow:,,zoi Following the Trailsr,:of

Minerals, pp. 36-40 '1'

Student Readings
Arem, 'Joel E. Man-Made Crystals. Washington, Dt: Smithsonian .In4itution Press,

1974.

Berry,: James Exploring Crystals. -\\New York: Macmillan Publishing- Inc., 1969.
.

Boltin, Lee.orid john White. .Col'or Underground: The Mineral Picture i'dcik . New York:
Cbarles Scribrierts'iSbiis,

. Gems the .Smzthsonzan' 2-4t7,t,utzon,.. new ed. Washingto

" . . . ,, . ..
---"\g,rsautels, Paul .P. ,, Mi-neral Ki.ngdom. Nee: ,Thrk: Grosset and Dunlap, Inc.; '19,

.

. The: erit Kingdom. New. Y :Random House, p'71.
Gems irkthe Smithsonian Institution. 'new ed. Washington, DC4-jSilith'

-sonian Institution Press, 1972. .

Holden, Alan, and Phyllis Singer. Crystals and Crystal Grobing. _Garden City, NY:.
::...Doubleday and Co., Inc., 1960..

Hurlburt, Cornelius, Jr. Minerals and Man. New York: Random. House, 1975.

7iIto3r.rt W. "Minerals of the Southwest.!! Ailizona_HighWays; 48 No. 5(1972),

PciarP,-.Richard M. Wonders of Gems. New York: Dodd, Mead and Co., 1963.
1001 Questions and Answers About the Mineral Kingdom.New York: Dodd)

Mead and Co., 1968.
--9 '--Sinkankas, John. Gemstones and-Minerals, How and Where to Find. Them.. -New-York:

EL Van Nostrand Co., 1961.
Sorrell, Charles A. Minerals of the World. New York: Western Publishing Co.,

,1974.
Wohlrabe, Raymond A. Crystals. New York: Ja B. Lippincott Co., 1962.
Zim, Herbert S., and Paul R. Shaffer. Rocks and Minerals. NeWTYork: Western-7

Pttlishing Co., Inc., 1959.
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SegrOlit Synopsis
THE MAGIC,02,11.41NERALS introduces students to the sdieji:Ce:of

The,s:egment traces the hiStory of man's knowledge of
minera:ls, from the:;f,&1klore of primitiVe';'..man to the develOpment of
Dait4,-§SY,§tenr Ofjnineialagy in 1854. :!Oecial emphasis is given to the
mY4.0# surrounding the fannus Hope Diainand and other "rirecious"
stows : :1114..egmenttthen focuses on the growth and structure of crys-
tals...,:::.it:'Ortroduces the unit cell as the basic unit of crystalline,
structure:: .8Yi means of special photography , student§ watch crystalsf:,,
growing, froMA, Melt. They see that crystals have Rlanes, axes, and
centers of synuetry. The six basic crystals are considered in turn,
beginning with isometric and moving through tetragonal to orthorhombic,
hexagonal; monoclinic, rand triclinic. case the systean's sym-
metry' is illustrated with ginodel-i-f011owed by,,actual mineral examples.
The segment. concludes- with a series of spedimens' illustrating various
unusual groWth habits.

9

The Magic
of Minerals

Concepts
Earth materials behave according to
basic natural laws.

The physical,properties of earth
materials are determined by the kirid
and arrangement of atoms comprising
them.

Crystals are orderly arrangements of
atoms and exhibit relatively uniform-,
properties.

Objectives
After watching this segment and completing
appropriate follow-up activities, the
student should be able'to

define the term mineral

explain how crystals' grow and il-
lustrate the six basic crystal
systems with appropriate modes
of symmetry.

Learning A, es
Have, students make a display snowing cannon rock fanning mmera.ls. Include

?.ach mineral's chemistry, crystal ,structur4,, and commercial uses.

Have students prepare posters illustrating some facts of the science of
nineralogy or depicting the lives of famous mineralogists;. (See Segment 2)



If this segment is used.for review purposes, have students prePare displays
or posters illustrating the six crystal systems, symmetry, the unit cell,..,crystal
growing, or unusual growth habits.

gation from Miles F. :Ha.rris'siet al. Earth Sc ence Curriculum Project textbthk
,.,Have students conduCt #2-4: Ma Ss, Volume and Density" investi-

INVESTIGATING THE EARTH (1973), published by Houghton Mifflin CoMpany, ,Boston,
.Mass achusetts .

Have students .,deign and carry out.their own experiments in Crystal .grOwing.

Se,up a coop4ative project with 'Math, irt, and science teachers to''ave.
gflideits build large 'crystal lattice models.

FILM
EARTH SCIENCE: MINERALS AND ROCKS. 16m.'

17 min. sd,..,calor. Indiana Univ.
Film Library; 1967.

FILM LOOP
.

;MINERAL STRUCTURE. 1 'calor .film loop.

. Hubbard Scientific ,Co.

",d' SLIDES
,:WHAT ON EARTH? SLIDE SET .G/20/1.'

krti
-ABRIDGED' GUIDE. CRYSTALOGRAPHIC MDDEL -

CONSTRUCTION KIT. 15 heavy paper
models. '1,Ward!s Natural Science
Establishment -Inc. .

MOLECULAR MODEL KIT. a collection of
spheres' and.,connectors. Hubbard

f
Scientific Co. °

MODELS
WARD'S' CELLULOID CRYSTAL YODELS. 6

crystal models. Ward's Natural
Science Establishment, 'Inc.

LATTICE NOTTS. models'Of atoms arranged
in a. solid. Ward's Natural Science
Establishment, Inc.

Teacher References
-Berry, Leonard G., and Mason, Brian. 1959. Mineralogy: Concepts, Descriptions,

Determinations. San Francisco: W., H. Freeman and Co.

Hurlbut, Corn01, Jr'.-, and Klein; Cornelius. 1977. Manual of Mineralogy After 'J. D.
'Dana. 19th; ed. New York: John Wiley and Sons, Inc

Rapp, G. .1971., Color of Minerals.% ESCP pamphlet Series No ,6. Boston: Houghton
Mifflin Co. -

Sinkankas, John. 1966. Minera2dgy A: First Course. New York: Van Nostrand
Reinhold Co.

White, Peter. T. 1974. Gold, the eternal treasure. National Geographic 145(Jan.):
1-51.

Zahl Paul A.. 1977. Amber: golden window on the past. National Geographic 152
(Sept.): 423-435.

160



Segment. Syn
Few individuals have influenc41.,a. branch of science as profoundly

as. James Dwight Dana. This segment' trdces Dana's life andiwork,
beginning with his birth in the village of Utica, New York,'in 1813.
It highlights his adventures as a student, teacher of mid-shipmen
explorer, and teacher.' Special attentions given not only to Dana's
development of the first systematiC treatment of mineral classification
but to the time period in which he worked.

concepts
Man's,mind is his most important tool
for; nvestigating the earth.

Man's senses are used to make obser-
") vations; his mind, to interpret

observations.

The physical properties of earth materials
are determined by the kind and arrangement
of atoms comprising them.

Objectives
After watching this segment and cdm-
pleting appropriate follow-up activi-
ties, the student should be able to

explainvie James Dana applied
his senses. tO interpret the
basic, properties,of earth-
materials

give examples of ways in Which
the physical properties of
minerals are interpreted by
man's senses.

teaming Activities
Have students try to group-minerals according to different, criteria such as

size, color,and general shape.

" Have. students read bidgraphieS:Of James Dana and other famous. scientists.

:Have studentsresearcl@parlyjnineral ideaS'and:thedries.

. . .

Have students construct ',displays highlighting James Dana's life and work.



liave students prepare displays illustrating early_beliefs_aboUt_the_properties
o minerals.

SLIDES
wfig.oN. EMIT!? SLIDE. SET,::G/20/ 2.

Media'ReSources

Teacher References
Boyer; David S. 1974. The glittering world, of rockhounds. Nation:al Geogiai)hic

145(Feh,..): 276-294..

Fenton, :arrll Laai, ;and Fenton;: Mildred Adams.' Giants of Geology.. Vaiden
City, . Double* and Co.; -tnc.

Switzer, George S. 1971. -Questing for gems-. 'National Geographic 140(Dec.) : 834-
863. .



-.",'... . .

Mineralogy is one, of the mast, popular hobleij.es lin our country. WWhat
-, better way to learn about the hobby and,simplelSdentification techniques'

than by talking to a rockliound. Jim.Ifltine became, a frocldionid witAn is ..,
eight-year:old. son needed to make:a rock ColleCtion. Since then the
hobby has absorbed most of hi pare.time. Jim introduces the hobby arid'
science- in in an ,informal convers. tion.- After outlining his identifiCation.
p.r2cedure, Jinf.demonstrateS hi method .of cleaning -specnens;:and the ",'

sirple. tests he uses for identifying-minera14.by lUstar; specific graihty;
hardness, cleavage,and.fracture. Students can follow the logical stePs
reqUired for identifiCation and'%gain an :understanding of the uniqueand ..
almost" unliniited "hobby of "roCkhounding.*

Concepls"
4

. Many scientific pursu?.ts. can,be con
verted,.into productive and enjoyable
hobbies:

Earth-materials behave according to basic.
natural. laws..

'pr.oPertis'-of earth. materials
4, by #fe kind.. and arrangement
risig,'them. :

Objectivei
After watching this s:egmeht and
p,l.eti.ng appropriate follow-up "act
the student shQuld be able, to

explain how simple tests Can
identify .the basic crystal
structureof.'a mineral,, -,

demonstrate the sequence Of
simple -tests and lbgic Used to
identify minerals ,

;.:exPlain the. Ic.inds of Ictiyi.ties
Irocldiounds!,:carry p. hobby.

:tive
4ipd mineral

Have Students investigate conimOn- mineral ".tests. such as luier hardness,?
specific gravity,, cleavage,and fraiture. Also include one, or two simple chemical
tests..

Learning.Ac&dies
tUdents regd. abolit "rock,hotmdifie- as , ahObby-:and lOcate the 'nearest rock:

e..s

O



t

Have students conduct #2-3; "Investigating Rockgand Minerals" investigation
froth Miles F. Harris's,eal:Earth Sc'en'e Curriaulum Project textbook, INVESTIGATING
THE EARTH (1973); published by Hought& Mifflin. Campany, B9ston, Massachusetts. 11

Invite a local rockhound to demonstrge his ho to your students.

Hold a student rock swap at your school and invite udents from nearby sehools
to join you

Have students write andTroducetheir awn mineral story using super 8mm film,
videotape, or slides.'

Media R
FILMS
MINERALS AND ROCKS. 16mm. 16 min. sd.

>color. Ency. Britannica Ed. Corp.

Note: See the U. S. Bureau of Mines film
listings for films on various
minerals and vineral resources of
different states.

.

FILM LOOPS '

INVESTIGATIONS IN SCIENCE: EARTH SCIENCE
SERIES. I color film loop. Bailey-

, Film Associates, 1970.
.

MINERAL PROPERTIES PARTS 1 AND 2. 2 color
fileloops. Hubbard Scientific Co.

FILMSTRIPS
IiISCOVERING ROCKS AND MINERALS. 4 film -

strips.-, 2 recordings. Coronet
Films, 1970.

ROCKS AND MINERALS. 4 filmstrips.' 2
cassettes. 'Learning Resources Corp
1974.

SLIDES'
MINERALS. 20 color slides. Ward's

Science Establishment, Inc.

esources
.

STEREO STUDY BOOK is

Tachter David. STEREOGRAM BOOK OF ROCKS,
MINERALS AND GEMS. Hubbar4Scien- \.

tifia Co.

KITS #
CLEAVAGE COILECTION. set of specimens./

Ward's Natural Sciencp Establishment,
Inc.

DENSITYPT. it of shapes. Ward's
Natural- cience Establishment, Inc.,

EARTH MATERIALS KIT. quantities of as
specimens. Hubbard Scientific Co.

FRACTION COLLECTION.',, set,of specimens.
Ward's Natural_Science Establishment,
Inc.

/
*

LUSTER COLLECTION. set, of specimens.
Ward's Natural Science Establishment;
Inc. 4

ROCK ;FORMING MINERALS. Apo specimet,each
..on a tray. Ward's Natural Science
Establishment, Net

Natural CHART
ROCK IDENTIFICATION KEY. Ealrtik Sciehte

ROCKS AND THEIR MINERALS,. 20 slides.- So-
cietpfor Vilual Education.

WHAT ON EARTH? SLIDE SET G/20/3.

Mhterials.
w
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Teach& Refereves
Dikarich, R. ,V. 4969. Mineral Tabtbs: ;Hand -aoecimen

New York: McGrw-Hill Book Co.
. .

Frondel, Clifffird. 1962. :`The System of MineraZolAof
. ward Salisbury Dha.. 3'14)1s. New york: John Wil

Pough, Frederick H. 1976. ,U7'iel.d Guide tri ',aka and
Houghton Mifflin Co.

Tennissen, A. 1974. /Vatare of. Earth Materials..

PropeAries of 1500 Minerals.

James ribighe Dana and Ed
and Song, Inc..

erals. 4th ed. Boston:

!,.; a

New Yorg Prentice- Inc%

rs

yr
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A
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Out.Dynarnit:PIAriet

Progr

The Rock Cycle
The' Continents are Moving

W

This program begins a sequence
.What,has and iS,happening to theearth's,crust
Latig term changes have.built mountains, plains, and
.have resulted in canyons, deltas, and other. surface feat
also affect us as rivers change their course, volcanoes erupt, earthq
shake the crust. In.this6program, students are introdOced'to the comp
.ideas that explain how the crust is changing. The first segment examinesth
rock cycle, illustrating each stage. and.its relation to the others. .Tile second,
segment traces the develOpent ofi,the plate tectonics theory (continental drift)
and demonstrates hOW'that theory' accounts.for mountain building around the world.

e ma
a

topics in physical geology.
pro effect on our lives.

eaus; , ter term changes
. Conti .. processes

ive

.1

Textbook References
A SEARcH FOR UNDERSTANDING

Ch. 5-1: Crust,'mantle and.
4Core, pp.1.50-1530

Ch. The Restless Rocks,
pp. 196-200

o. MODERN EARTFISCON .1 11" -

th. 10:- Mov ts of the Earths
' Crust: pp. 207 -231.

PATTERNS IN OUR ENVIRONNWP
Ch.' 5-14: Metamorphic Rocks--,.

The Link in the Rock Cycle;
pp. 125-126

Ch. 8-10: Floating Continents?
'pp. 237-238

Ch. 8-11: Drifting Continents
and the Earth's Ieterior, pp.

i 40-239 e

Ch. i1-12: Active Belts in the
Earth's Crust, pp. 240-242

4,

,'" EARTH SCIENCE: A.LAWRADDRY'APPROACH
Ch. 8-1:' Mountains Form the Earth.,

p. 163
Ch. 8-3: Theories About Mquntain

' Buildin?e, pp.166 -169

EARTH SCIENCE: IIS
Idea 4 Even Rocks Are Recycled,

pp. 157-160
Idea 6-2: Even the Earth Dots Not *

Sit Still, pp. 207-210 . or *a

THE WORLD WE LIVE IN'
Ch. 14:' Mountains,. Plateaus,

and Plains., pp. 207.225 o

FOCUS- ON EARTH SCIENCE
Ch. 17-1: Diastrophism, pp.

320
Ch. 17=2: fjpternal Forces, pp.

321-32S'
Ch. 17-3: Continental Drift Theory,

pp. 32q,-336 ,

'h. 4-3: Rbcks, pp. 847910

DOLT: EARTH SCIENCE
Ch. 1: *Plate Tectonics, pp. 16-42

INVESTIGATING THE 'EARTH
Ch. 11:. Mountains From the Sea,

pp. 233-258 pp

167 /
1/444 A

4



OUR ENVIRONMENT IN. SPACE
Ch. 22: Bending and 'Breaking of the1.

Eartb's Crust, pp. 455-488
Ch. 23: Rifting of Ocean Basins and

Continents, pp. 489-507 /

PATHWAYS IN SCIENCE'
No references

Student Readings
Anderson, Alan H., Jr. The Drifting Continents. New York: G. P. Putnam!.s Sons;

1971.

Calder, Nigel. The Restless Earth., New York: Viking Press, Inc., 1972,

Colbert,, Edwin. 'Wandering Lands and Animals, New York E. P. Dutton and Co., Inc.,
1973. .

Glen, William. Continental-Drift and-Plate Tectonics. New York: Charles E. Merrill
PUblishing Co., 1975.

Golden, deric. The Moving Continents. New York:, Charles Scribner's Sons, 1972:

Hamilton, Andr- . "Glomar Challenger Drills Deep-Sea Peephole.Into Earth's Past."
Popular Science, y 1971, pp. 58-60.

eirtzler, and R. llard. 'Project Famous--Where,the Earth Turns Inside
Out.": National Geographic, u.. 19754 pp. 586-597,.602-615:

Hyde, Mhrgaret D. The .Earth In' Action. ew York.: McGraw-Hill Book Co., 1969.

Institute of Geological-Sciences. The StO'rf the Farth. Her-gajesty's
Stationery Office, 1972. \ kk

14mber, Patricia. This Restless Earth. New-Atrk: Random. House, 1970: ,

Earthquakes: New 'Scientific Ideas-About Flow and Why the Earth Shakes':
New York: Random House, 1972.

Ley, Willy. The Drifting Continents. New York: David McKay Co., Inc., 19p9.'

Mhrvin, Ursula B. Continental Drift: The Evolution of.a Concept. Washington, Dac
Smithsonian Institution Press;1973.

Speicher, John. 'Plate Tectonics: A Startling New, View of Our Turbulent Earth!'"
Popular Science, June 197,2, pp. 84-89.

Sullivan, Walter; Continents in Motion. New York: McGraw-Hill Book Co., 1974.

Tarling, Don, and Maureen Continental Drift : A Study of the EartOs Mov4g
Surface. Garden City, NY: Doubleday and Co., Inc., 1975. t



Segment Synopsis
THE ROCK CYCLE introduces students to the major processes that

change. Ile surface of our planet. The segment begins with magma being
thrown from the throat of a volcano. The cooling igneous rock is then
followed as lit hardens and is weathered with time into soil. The
eroaed soil is.transported and depositdd as a sediment, cemented to
_form sedimentary rock and, still later subjected to the heat and pres-
sure that results inlinetamorphism. The. result is that in this short
segment, students may follow earth materials through the,entire rock
cycle in a brief period of time. The segment's emphasis is on the en-
tire process.. It presents a model which can be used-later to connect 4
more detailed treatments of each phase of the cycle.

Concepts
Natural forceS acting today are the

. :same.as those which have-been acting
throughout the ages. .

Minerals may indicate environments.
Depending on the conditions, the same
chemical elements may combine to form
minerals and rocks of varying,com-
position and texture. .

The, -rocks on and in the crust change
in response to changes in their'en-
Vironments.

O

Objectives
.

After watching this segment and.cOmpleting
appropriate follow-up activities, the,
student should be able to

explain the theory. of bnif9r-
mitarianism as it relateArto"the'
rock cycle

explain and diagtam tlierelatitn-
ship of different kinds of rock-
within the.tock cycle and.desczibe
how the cycle.reSponds to changing
environments. -.

Learning Activities
Have students assemble examples of the major rock types and construct_a dis-,

play:

,Students should be introduced to thefollowing terms prior.to viewing the
segment: magma, igneous rock, weathering, erosion,. sediment, sedimentary rock,
metamorphic rock. However they should not be required.to undersiand,their,meanings
in detail as The terms will be emphasized in later segments. , A



, .

) Have students co lect photographs of processes involved-in the rock cycle and
construct a bullet' board or display using the materials: 'If- specimens are
available they should be included. Students should stress modifications and chailges
in pathways that may occur in the cycle.

FILM
THE EARTH IN CHANGE:. THE EARTH'S CRUST.

16mm. 16 min. sd. color. Ency.
Britannica Ed. Corp.

Media Resources

SLIDES
WHAT ON EARTH? SLII)E SET G/21/1.

FILM LOOP
ROCK CYCLF,. 1 color film loop. Hubbard

Scientific Co.

FILMSTRIPS
EARTH SCIENCE: THE ROCK CYCJ.F. 2 film-

strips,. 1 disc recording. Society
for Visual Education.

TRANSPARENCIES
THE ROCK CYCLE. 1 colOr.trnsparency.

Hammond Inc.

ROCK CYCLE. 1 color tranSilarency.,,Hub;..,

bard Scientific Co.

MODEL
ROCK CYCLE MODEL., - 24" )c"18Nmodel., 20

rock specimens: Habaid SCietific
Co.

THE ROCK C:yflE. Solo Learn. 1 filmstrip.
1 'cassette tape. Ward' s Natural.

Science Establishment, Inc :.

Teacher Reference
Singh, Ratan J., and BUshee, JOnathan... 1977.: ; l'he,4i2oia of

Geological Educatiph: 25 (Nov) :



- Of S)inOOSIS.
Tf E CONTINENTS ARE movING: is- a straightforward'explanation of the ,.,.?.1.1'i"-.'

44as-underlying the theoryf'plate tedtonics., The segment *ging with, :
a...statement of .the theory:of :uniformi,tatianiSM- -, y ,the problems that'
4eyeleiped..as James Eall.,tri.ed tO,eiplain rodes z- iences in the ,northern
Appalachians. The idea is &red.° ,*his rical perspective moving -

Prof' thei:a.rly theory.of ittigst.sy. O....the s le fic process of ocean
oor Mapping,: then,:tgii the d,iiCoVerx of maitne ands on eitliei. side
.the.,Nid-:AtIaniic Ridga Ad..-tite,:..*e-irktig Of fred Welthers,theorY
s"Conti:iortal: ri0,n`yittldellt5:ts'ee'iSostasy explained using models .,.,-.0,

7, rand et on board; ..%0MAJI.-,ICTAI.MGER. to:; View drilling procedures 1
,which verified oceanic e tai: sprd.ad, ;big. ? Extensive: use' of 'graphics, 1.

lOW,g':,,situdens-..tio's_ge..hbw'#.0s:Eal,pqates:mitch,,and tAace rock units
frank onto:; plat; tiSAOther.. They also see the llate, tonic theory
s*xirtea..tiirOUgh the,,,,eViilen*of heat' flow, seismic pattat,rns, and
volcanic eruptions. Irourkt the w61.14,..." The segment (iiitiroduees ,subduc-

,.tion zones and sliding plate: contacts such as the SaigAndreas(rfaulf
zone '.. Ii..Conelude ,14-4.th. a cOmputOr aniMation Of crustal" plate' movemen
Over :the' preceding 1,,two hiodrecPssmilli.ori years. 0-..z.,

,. .. `r":* -1:1: 4

e ' 'AI" Objectives..7;., q -,..' i
+I' 116.i.ur ces acting to Y.,arq,:, p s,, -.toter :wa 1 g this segment and c :,.letingactin ' dA th -0, Aft ich'

:...same, as. those, w .11re been: acting aPProPriate>. ollow-up actiyities, the
S.

through the ages . ... None. of'..the'.Manx 'student shoe d be able to
4

theories that have:,beett Proposed tv.; '.ir!
-..account for, the, earths oVeralt surr"' , 7,. ob, explain the theory of' uni.formi.-

face configuration is wholly satis,4,,i4p. -..k, . totarianism as it applies, to plate
kaCtOxy.. "., ... .,01. ,..' \:''''. '; tectonics

..,,os ..

The';thebry...of isoStaSy proppseS. tha# .
; i a , e lain the baSic ideas involved

... , , 't 7- : !In the theory of plate tectonicsthe 1:ess clense cru.., is fldnting ,..\\. :., --.
oria., more' detise. mantle.. : -...';:, . : :. `-- .1:13 features,dive examples of surface rPaures'., c,,#. ; 6

The theOrk 6.-pi4io tecioriAk'Piii-
'' '''

at yield evidence of tectonal.

poses that the earth's ".Oire .::11. '.'activity in the earth' s Crust ..,
. surfac0 'qtrangezinOlit is .4.,..- , 't,

,..,...by activity' . in .the mart , .,:
) N.

. causes:, crustal' plates q,, i
4L ,

on the. planet v,s sUrfac



Learning Activities
This segment may be used before studying folding-, metamorphism and other geo

logic concepts as an- introduction to the underlying. theoretical framework of geology
or as a review and theoretical answer to evidence previously studied.

Students should be aquainted with the following terms prior to viewing the
segment: continent (including continent names), crust, mantle, volcanic,''seismic,
uniformitarianism, isostasy.

Have students' collect newspaper accounts of volcanic eruptions and earthquakes
and plot them on world map which shows the physiographic configura.tion of the ocean
floor:

Have students prepare models, displays or posters illustrating the structure of
subduction and rift zones.

Have students prepare a series of posters all using the same format, to show the
position of the continents at various times in the geologic past. One possible source
of information is the 'article "Continental Drift Reconstruction and Animation"
, by C. 'R. Scotese and D. W. Baker in the JOURNAL. OF GEOLOGICAL EDUCATION, Vol. 23,
No. 5 (1975), pp. 167-171.

Have students try the, activities described in' the following articles:

1. Beck, Myrl, et 'al. 1977. Which "way is north? THE. JOURNAL OF
GEOLOGICAL EDUCATION 25 (Nov.): 141-143. 4

2 Iiielert, Jan S. 1977. A teaching strategy employing polar'wandering
data JOURNAJI,'OP'GEOLOGICAL EDUCATION 25 (Sept.) : 106-107.

is Resources

. FILMS
CONTINENTS ADRIFT. 16rinn..

color. .American Educationali.lms,
'1971.

DEEP SEA DRILLING PROJECT.. 16inm. 27 1/2
min. .sd. colot. Association--Sterling
Films. (a National Science Foundation
Film)

NOT SO SOLID EARTH. 16mrn. 25 min. sd.',

color. Time-Life ,Films, 1971.

THAT VERY SPECIAL SHIP. 16mm. 27 min. sd:
color. RHR Pilmedia Inc., 1974.`
(a National Science Foundation Film)"

THE RESTLESS EARTH: PLATE TECTONICS THEORY.
, 16:mn. 58 min. sd. color. Indiana

Univ. Film Library, 1972.

FILMSTRIPS
CONTINENTAL DRIFT I: A THEORY IS BORN.

Solo Learn. 1 filmstrip, 1 cas-
sette tape. Ward's Natural
Science Establishment, Inc.

CONTINENTAL DRIFT II: SEAFLOOR SPREADING:
Solo Learn. 1 f p, 1 cas-
sette tape. War ural Science
Establishment,

SLIDES
WfiAnwEARTH? siire SET G/21/2.

MAPS
PHYSIOGR4PHIC MAPS,SERIES.

graphic Society.
National 'Geo-

GEOLOGICAL MAP SERIES. Geological
Society of America.



. Teacher References
Anderson, Susan H.. 1975., Man's'first

0
look at:the mid-ocean ridge.

Jan: 12-19..

Bisque,. Ramon E 1911._A__controversy is born. The Science Teacher. 37_:. (April)
35-41.

NOAA,

Cloud, Preston, ed. 1910, Adventures in Earth History: Original Selections From
Steno to Present. San Francisco W. H. Freeman and Co-.

Davies, T. A. 1976. Five hundred holes and seventy-three holes in the bottom of
the ;seasome results from seven years of deep-sea drilling. Journal of
Geological Education 24: 143-154.

Kauffman, Erie G. 1976. Plate tectonics--major force in evolution. The Science
Teacher March: 13-17.

Korporaal, Arie, et al. 1978. How fast is the ocean floor moving? Journal of
Geological Education 26 (May) 104-107.

Scientific American Editors. 1976. Continents Adrift and Continents Aground.
Readings. from Scientific American. San Francisco: W: H. Freeman and Co.

Seyfert, Carl .K., and Sirkin, Leslie A. 1973. Earth. History and Plate Tectonics:
An Introduction to HistoriCal Geology. New York: Ifarper-and_Row.

Wegener, Alfre& 1966. The Origin of Continents and Oceans. New-York: Dover
Publications, Inc.

Wyllie, Peter J. 1976. The Way' the 'arth Works: An Introduction to the New Global
Geology and Its 'Revolutionary Development. New York John Wiley and. Sons,
Inc.



Fo ic1S; Faults, and Mountains --

When the Earth Schakes7
Mountains 'are:the

Wild Places of Earth

Program OverView-
These next programs, following the introduction of the plate t tonics theory, look

at the most discernible features involved in:the structure of the earth. The folds,

faults, and earthquakes that result from stress and strain on the crust are all
a part of the process of mountain building. This program opens Igith a photographic

introduction to folds and faults, proceeds to a, discussion of earthquakes as the
outward sign of tectonic activity and concludes 'with an excursion into high moun-

tain country. The first segment dealing with folds and faults is purely instruc-
tional; the second attempts to recreate the feeling of,,an actual earthquake; and

the final segment is. an attempt to' help students underStand the environment in high

mountain areas where few people are privileged to-.14 .ve, or. visit.

A SEARCH
Ch.

Ch.

Ch..

Ch.

Ch.

Ch.

Ch.

FOR UNDERSTANDING
5-2: Forces Within the
Earth, pp. 154-159
5-3: Rocks Change Their
Shapes, pp. 159-165
5-4: Earthquakes, pp.' 165-
170
2-2: The Appalachian High-
lands, pp. 55-59
2-4: The Western Highlands
pp. 66-71
2-5: The Pacific Coast, PP.
71-75
7-4: Nbuntains, pi. 223-

MODERN EARTH SCIENCE
Ch. 10: Movements of the Earth's

Crust, '207-231

PATTERNS IN OUR ENVIRONMLNT
Ch. 8-12: Active Belts in the

Earth's CKList.;,, pp. 240-242

Ch. 8-13: Another Interpretation
of the- Earthquake Belt Pattern,
pp. 243-244

Ch. a-14:' Rouse Belts,,p. '245

THE WORLD WE LIVE IN
Ch. 12: Di.astrophism, pp 182-

191
Ch. 15: 'Earthquakes, pp. 226-237
Ch. 14: Mountains, Plains, and

Plateaus, pp. 207-225

1

EARH-I SCIENCE:. A LABORATORY APPROACH'
Ch. 8-4: A Look. at the Appala.chian

Mountains, pp. 170-171
Ch. 8-5: The Rocky Mountains --

A Spine for the Continent,
p. 1,72

Mountain Bui.lding By
Faulting, pp. 173-174

EARTH SCIENCE: . .IIS

Idea 8-3: Do Not Bend.or Spin-.
dle, pp. .287-292.

Idea 8-4: It's Not. My. Fault, pp.

293-298



FOCUS ON EARI1:1 SCIENCE

Ch. 17: Crustal. Movement
326, 335-352

Ch. 18: Eai-thqualces

, HOLT: EARTH SCIENCE
Ch. '1: Plate Tectonics, pp. 16-42
Ch. 2: Bending the Crust, pp. 64-

96

INVESTIGATING THE EARTH I

Ch. 13: Studying the -Interior of the
Earth, pp. 280288

Ch. 11: Mountains from the Sea, prI.
253-258

OUR ENVIRONMENT ,IN SPACE
Ch. 22: Bending and Breaking of

the Earth's Crust, Pp. 465-.
488

PATI-1WAY$ IN SCIENCE 4
II ,,Ch. 1: Action in the. Earth,

pp. 73-77 .

II, Ch. 3: Mountains Rise, pp.
83-86

4,

Student Readings
Atwood, The .Rocky Mountains. NeW yorkr, Vanguard Press, 1945.

Brooks, Minrice. Appalachians.... Boston, ;1-10141iton C9:, 1965.:

Canby, Thomas Y. '.'California's . San. Andreas Fault." Ncztional Geographic, Jan. 1973
PP.

Incopi, Robert, .ed. Earthquake Country: California. rev.° ed. Menlo Park, CA:
Lane Pthlishing Co., 1971.

Institute' of Geological .Sciences. The Story f the Earth.
Stationery Office, 19721

I

Lauber, Patricia. This Restless Earth. , New. York.: RandomHouse, 1970.

Leet, L. D. and Florence Lest. Earthquake' ismology. New. York:
Dell.PUbliphing 1964.

Levenson, David. A Sense of the Earth. Garden City, oral ,History
1971.

Love, 4. D., and J. C. Reed, ,Jr., Creatzon of the Teton 1,
of Grand Teton National Park.:. Moose, WY: , Grand, Teton:Na
1968.

McKee Bates. Caacadia: The Geologic Evolution of the Pa
McGraw-Hill Book Co., 1972.

Pakiser, L. G. EcrthqOakei. Washington, DC:. U. .S. G
. , ,

U. S. Geological.Survey. Actvv Paults of California
Government,, Printing Office, 1976. (pamphlet)

Zim, Herbert S. Rocky Mountains. New York: Western Publishing Co.;,

,176

The Geologic Story
1 History Association,,

al Survey, 1976: (pamphlet)

Washin , DC: U. S.

c., 1g64.
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Segment Synopsiso

FOLDS, FATJLTS, AND MOUNTAIN'S, introduces . students to the majOr types
of deformational forqeS and the iandnrms that may result when. they are
present. The. program'begins by describing anticlines and synclines using
examples from the open folds 'of the Ridge and Valley Vrovince in Virginia..
Examples-,are shown of Small drag .folds, chevrbn_ folds,. flow folds, and
megascopic folds 'in the Canadian Rockies. The telationship of landforms
to their underlying geologic strUcture is strewed through a. brief look
atthe ridges produced by erosion of the Sinking' creek anticline :in Vir-
ginia, and mountain valleys, likethe Massanutten Mouniaire in. Virginia and '
Motmt Monadnock in New Hampshire,' both formed' by. erosion 'of a recumbent
anticline, Next, fractions are presented; normal; reverse and strike
slip faults are defined and illustrated by field'examples in Virginia,
Wyoming and California. The segment concludes with examples, of -faults
that formed large featUres such as the Grand .Tetons and Sierra Nevada.
Mountains..

:Concepts
orces acting .today are the

',which have been acting -:
thrdxigh the cages.

ROcks': regpond to defarthatiOnal fOrces
which raise mountains by folding; and
faulting.,

MouritainS are ,fo
rocks .respond toga
the cruST:-----:-

when: crustal
ortes acting within

f 1

177.

Objectives
After watChing thi:s segment and completing
appropriate followzui activities, the .

student should be able'-.'to

demoniirate an understanding: of
the theory -of uni.formitarianism
as it relates to folding and
faulting

',explain and ilt4strate the basic
types of folds, joints , and
faults.f . explain, how folding and 'faulting
result in the raising of certain
types of mountains.

O

* .



;
Learning Activities

Prior to vie *it:his Segment students' should be introdUced to the following
'terms: folds ,*iticlifie; syncline', plunging fold, joint, joint set, fault , :northal,fault, reverse fautt , fault:

Have stUdents collect pictures of mountains and attempt, to classify them intof Wed, faulted,: and vole groups

Haye Students try to ,iodate folded, faulted, or jointed rocks in the school,. area*, and describe their features.'

fault, an strike slip fault. ,

Halstudents construct models of an anticline, syncline, normal fault, reverse

Ha.Vstudents construct bulletin board displays explaining: the:Various' parts of
the "pring- ple. types of folds and 'faults.

Have students-prepare reports. and displays desCribing topograthy, physiography,
and geology of areas within he United States that have been formed by fOlding,faulting. Some possible:examples are listed below:

;Ridge and Valley Province of Pennsylirania;
...Virginia, Tennessee,. and Kentir-ky.':

Sheep. MOuntain just west of thettg
tains, in W5roming area

Waldron; Arkansas in the Wichi J atit'nal. Forest
.?.

TriAssic Basins in North and South Carolina,
Virginia, MarYland, New:Jersey,. and. Cthinecti.tut
Piedmont regions. Basin and range province in.Nevada.

oReverse Faults Eastern front of the Southern Sierra Nevada
Mountains in California; Grand Tetons in Wyoming
including the, area known as Jackson Hole; Front
Range' of the Rocky Mountains in the area from
Colorado Springs to Denver and Boulder, °Colorado.

pine Mountains in Eastern' Tennessee and, Kentucky.
Chief Mountain in Montana.

San Andreas, Garlock and other related tfaults
stretch the length of the Cali,fornia coast.



FILMS : :i

HOW- SOLID IS Ma? 16mm. 22 Init.. .
Ency. Britannica Ea. COp.

(frOm.thb AGI/EBE -Earth SOitence',
Program)::

ReOtir,c1S
.

:FILMSTRIPS- :...
. ,

GEOMORPHOLOGY: .:6 Color'f4l. itistrips..

:.. Ward!s Natural Sdtence Establish- ' ''

,

-ment.; .Iitc. . ,

. . :., ',. -:' .{. .,.

THE SAN' ANDREAS FAULT. I6mni: 21 min
sd.. color. Enc-Y. Britannica 'Ed.
(from the :AGI/EBF- Earth;,Sciende

gra")
: .

Corp '.,LANDFORMS I. 24. . Ward's
PTO'. Natural: SCi of--EsialAishment, Inc.

WHY DO; WE STILL -HAV;E:rpwrAiNs?,
21.minG sd ,color. Envy: Br tail-
nic.a.Td. Corp. s.(fronftheAGI/EBE
Earth Science Program)

FILM. 'LOOPS
FAOLT.BLOM.ltiLINTAINS; -.PARTS 1 AND Y. '4'

color.filM.loopS":-,,Ward!sNatural .

f
UNTAIN BDILDIE1/44=*." 2Q co or slides .

. Ward's Natufai;Science-..-.EStablish--

Ment, '

si

.WHAT ON 4,1AIMI? LIDS SET G/2/I
,1614.:* ,. -

TRANSPARENCIESz...,coAsTRANSPARENCIES

,PLAINS, FOLDS AND VOLCANOES.
17 .00lor ,traiispa-rent4es.' Ward'S r'
Natural. Science Estabrishment,.
TiiCt

Science -EStabliSbment, -Inc.

FOLiiiED MOUNTAINS,:,PARTS'4 AND 2. .- 2 color
'',....1.;,film...1Oops.- Ward's Natural Science

Establishment,, Inc.' '.-

n Teacher References
Andersor, Don L. 1971.

;2-- 6.

Th Y. 19
(Jan): 38-52.

I I

e. San Andreas American 225 `(Nov) : 12,

California's San 'Andreas Fault'' Natioriar Geographic .z143
.

ncer, Edgar W.. 1977.- IntroduCtioh to the ,tructure Of the Bizoa.
Ilew York; McGraw-Hill Book Co. r,

.:

. .

179.:.

A:

2nd ed.

4

.14

::
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When the
Earth.. Shakes

Segment Sfikopsis.,,
While the discussion of'faults in Segment One stressedthsir

structure:this segment, WHEN THE EARTH SHAKES, deals with thelesult
of movement along sudh.crustarbreaks.... The segment opens:with.ae7
creatidh of the-71959- earthqUake in Montana's Hebgen Valley. It shoWS.
the geologid structure responsible for the quake and theeSuiface fea-
tures that resulted/fret the quake. Then emphasis shifts tethe study
of seismic waves. During a visit to the seismic station at the Uni-
versity of North Carolina 'in Chapel Hill, students see how a seismo-
graph works, visit a working seismic vault, and learn about the typi---`
of waves measured; Students watch seismologists interpret se4smo-
grams and locate the epicenter of an earthquake. The segment concludes
with a brieflook at the "ring-offire6 earthquake beltS, theAlaskan
earthquake of 1964, and suggestS.that future research may make it
possible to predict quakes and thus reduce damage and loss of life.

Concepts.
Natural forces acting today are the

4 same as those which have been acting
through the ages.

Rocks .respond to, stress within-the
earthbOreaking along plains of

,weakness. The motion generates
seismic waves which travel through the
crast. 1

Seismic wavel-previde evidence-about
the geneital Atructure and compositiop of /

the earth's interior. do

Objectives
anAfter watching this segm t and-,completing

appropriate follow-up act vities

e°7

,the
.Student shoUid be able t

relate the try of uniformi7
tarianism tcAche phenomena a8-..
sociated with earthquakes'

4 6'

explain how earthquakes are created
and describe the types. of seismic
waves generated by gn earthquake

A describe ways in which,seismic . 2

waves are measured and related to
damage.

Ai 7 .
N Learning Acbvites

/

.
, Prior .to viewing thia,segment, 'Students shpuld be infuducelitto the following

.terms: .' eisnuc wave; seismograph, seismogram; -e, 5, =and Llaves; faalt.. ' ,

18'11

.,,

I 7--)
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For a long-term project, have students record-and plot earthqu4kes reported by
the news media. 4

Hwesiudents read about famous earthquakes in back issues
journals suChas theNATIONAL GEOGRAPHIC.

.

,t

of newspapers and.'
r.

Have Ai:dents prepare reports or bulletin board displays describing,famous earth-
i,quakes such as the 1964 Alaskan Quake or the 1974 California Quake.

Have students constructboth vertical and horizontal working models of seismogrAphs
and use Apt As the center of.displays which explain how the instruments detect
seismic Waves.

. lir . . . .

Have students conduct the #11-5 "Investigating Earthquakes" in tigation from
Miles F. Harris's, Earth Science Curriculum Project textbook INVES'T'IGATING TUE

,EARTH (1973) , publ ed by Houghton Mifflin,;.BostOn, Massachusetts.
A

Media Retources
WAS
ALASKA EARTHQUAKE, 1964. 16mm: 22 Min:

sd. color. U. S. teological Survey,
1966.,

EARTHQUAKE! 16mm. 28 1/2 min. sd. color.
National Audiovisual Center.

EARTHQUAKE BELOW. 16 14 min. sd.

col'or." Nation Aeronautics and
*Space-Administration, 1975.

EARTHQUAKES: LESSON OF A DISASTER. 16mm,
13 min. sd. cofor. Ency. Britannica

) Ed. Corp:

RESPONSE TO DISASMR. 16mm. 20 min. sd.

color. S. Army Engineer Division
South Atlantic, 1964.

THE RESTLESS EARTH: EARTHQUAKES. 16mm.
26 min. ,sd. cQ.or. Indiana Univ.
Audiovisual Center.d,",

TSUNAMI. 16mM. 28 min. sd.

National Oceanic and Atmospheric
Administration.

WiRNING EARIHQUAKE 16mm. 24 min.. sd.
color. Ency. Britannica Ed. Corp.
(from the wide World of Adventure
program)

FILMSTRIP . ,

EARTHQUAKEe-Solo Learn. 1 filmstrip,
1 cassette tape.. Ward's Natural
Science Establishment, Inc.

SLIDES

WHAT ON EARTH?. SLIDE ,ZET G/22/2.
'

Teacher References.
Adams, W. M. 1964. iarthquakes: An Introduction .to Obsgrvational -Seismology. Boston:

Washington, DC:'

t

IL C. Health and Co.,'Inc.
.

Carter, Dean S.- 1956. The Seismograph and the Seisftraph StatiOn.
U. S. Coaa and Geodetic Survey.. (pamphlet)



Eckel, E. B. 1970. The Alaska EarthOalle; March 20, 1964$4-Lissgns and qonclusions,
Ur...S. Geological Survey Professionaltaper 546.. Washpigton, DC:. U.-S.

Government Printing Office.. . :(P :44
.

''-

Lehman; Jmes D. 1997. Practical seismograph tracks ptmors, The Science
Teac er 44 (Nov.;.) : :. 43745. _ _ ..'

43.4k F

National Oceanic and Atmospheric Adminis ation. ;e '.Earthquake History of the

United States. rev, ed. Washington, :i.,..r-U. vernment Printing Office.
,.L

Press, Frank. 1975. Earthquake prediction. Sci qic.AmeriCan 232 Nay): 14-23.
.>-,4./0

Richter, C. F. 1958. Elementary Seismology. San ;encisco: W. H. Freeman and.

Co.

Scholz, C. H. 1974; Toward infallible earthquake piediction,'.:Natura/ History
May: 54-59.

U. S.. Geologic Survey. 1964. The Hebgen Lake, Montana Earthquake of August 17,
1959. U. S. Geological Survey Professional%Paper 435. Washington, DC: U. S.

Government Printing Office. . 4

1974. Seismicity Map of the World. Arlington, VA: U. S. Geological
Survey Distribution Branch. (map)

1976.- Earthquake Prediction.:Opportunity to Avert Disaster. U.;

Geological Survey Circular 729. Washington, DC: U. S. Govtrnment Printing I

Office. (pamphlet)

U. S. Geological Survey and Office of Emergency Preparedness. 1969. fety and.

Survival in an Earthquake. Washington,, DC: U.'5. Government Printing Office.

(pamphlet)



Segment Synopsis
Mountains, rugged and forbidding, are very special places.

This segment takes students to the Rockies, to the very roof of .o.uri,
continent to experience, the special environment that efists on top
of mOtmtains.. Students watch as seasons pass.,,experipnce the lauty
of nature 'and kain hew insights :in the::forces that, in time, Will
reduce the towering peaks to rolling hills and valleys:, 8 The stark
quiet of high country, the roar of winter wind an falling watq,r,
the peace of a snowboUnd forest, and fthe bedity of towering peAs
and shear cliffs, combine nvelope the students in the

*
magic, of

high mountains

22-3

Mountains are
the Wild Places
of the Earth

Concepts 4

Natural forces acting today are the
same as those whicki have been acting
through the ages.

, The landscape may be considered the 0
Iv productro5f internal and externOvzo-

cesses working on rocks exposed at
the- interface.

, The environment of an area is the re-
sult of its geologic istory, present
climate, and man's ac "vity.

r lObjtctives
Atter watching this segment and cdhipletirig

a

appropriate-follow7up activities,.-the:
student should be, able to .

. .. , . ..,

8 ., . . .

.explain motntaihs as a product of
Ulift. aqd erosion

i'describe. tlie,envitonment 45f high
mountains

explain the.present stage of a
mountainous area as one stage in, an
overall cycle .1aStink millions of P:
years. zit

LeamingActivities
You may not wish to plammany previewing activities. Instead -concentrate on a

follow-up discussion that emphasizes the profound emotional impact of .a high moun-
tain experience.

Have st n read the/commentaries of mountaineers and explorers,

.



Have students collect and display photographs 'that 'reveal the environment of
high mountain country. ,

Invite students or parents who have visited or worked in high mountain country
visit the class and describe their experiences

a
In coo

abOut, the, eart

eration with their, .English teacher? have students write papers or poems
s special places. Of;

.

Have students 'draw or paint pictures portraying the many moods of high.mountain
country.

FILMS
HIGH' COUNTRC AWAKES. 16mm. .14 min. sd.

color.' Colorado State Division of
ComMerce and Development.

HIGH IN THE HIMALAYAS. 16mm. 47 ntin.

sd. color." Association - Sterling
Films.

MOUNTAINS OF THE U.S.A.. 16mm. 15 min.

sd color.. Macmillan Films. ( a, title

in the Our Land, Our People,
series)

Media Resources.

Ard
SOLO. 16nnn. 16num.. sd. color. t

mid Fi.les.

TETON TRAILS. 16mm.. 27 min. sdc:
Wyomi.ng Trairel Commi.ssion.

FACE OF YELLOWSTONE.
sd. color. Montana Hi ay... -'

..

-NA
Teacher References

Arden, Harvey. 1973. Muir's wild America. National GeNraphi0 (
433-461. I

, .
I.

traighead, Karen, and Craighead, Derek. 1972. A walk through the wilderness.
National Geographic 141 (May): 579-603.

Ellis, William S. 1972. The pitfalls of success. National Ge 141
616-631.

1

Fenton, Carroll L.', and Fenton, Mildred. 1942. Mountains. Garden City, NJ: 'iDoubleday-
and Co., Inc. . , -

Spencer, Edgar W. 197. Introduction to the Structure of the Earth. 2nd ed. New
York: 'McGraw-Hil Book Co.
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,

4.

e . akin Overview
,

41

nd' met iorph ' rtc.ki are ikcc Hof thethree major, rock types: fcitzid on our t *

apo:t.4.er becauSe both,rocks form under conditions -,
:exi4ed>.tempotature..and pissure,...Segnient One, MjLTEN ROMS; ,,and.Segmerit

,;.'4-FIESSURg1100. iff.cpiore create'; the; rocks and the :

Ue,,,progtani-look.s':at: the :infOrlatlori about the earth's his-
thitiugh the ttudy'lcif _igneous and Inetamorphic rocks.

f 7

TeitbOok References
RS'TANDING,.
e'Ways of. I detiti..

. 106-n2
Olcanoes ,.pp. 170-116

;Hop 'Springs ,:'-Ftimaroleg,
Gpysers;'pp. 176-180

:Ch: 8-7: RoCks Molten Origin,

Ch, 8-8 : Igneous Rocks L. =Another :

tamily:of Earth's CrUstil
MaterialS,, p. 176
8-9: Intrusions of Magma,
p. 177

Ch. 8-11: Rocks Altered By In-.
tense Heat and Pressure, p 181

EARTH SCIENCE:, IIS
Idea 4-2: Even Rocks Have Parents,.

pp. 12532
"Idea 4-34 : How Neany Quartz in, a

Magma?, pp. 133,136
Idea 4-6: Even Rocks .Have to

Change, pp. 147-152
Idea 4-7: It Pays to be Gneiss

pp.Idea8:51:53111,-156Motmtain That Roars;'.

pp. 299-364

Crtt.St*,. '151,181
9:" The,.Restkss Earth, pp ..'.1

.206,
. *-

RNS IN OUR ENVIRONMENT:
Ch . St 8 : ,Granite, p.. 119.

'Basalt- -The-The IgneOits,Floor
of t.1-k. Oceans p.

. 5-14AffMetifunorphic Rocks---The -

Link-in the Rock Cyclefi,Vp:'125-
126.a.

ORLD WE LIVE IN
. 5: Origin of the Rocks, pp. 47-

71.
Ch. 13: Vulcanism, pp. 192-206

EARTH SCIENCE: -A LABORATORY. APPROACH
Ch. '8-2: Sorting of Earth Materials

During Cooling4p.nd,,Ha.rdening, opp.
. 164-165

Idea 8-6: Mountains 'that Tell
Tales, pp.. 305-310

FOCUS ON EARTH SCIENCE
Ch. 5: IgneOus Rocks, pp. 92-107
Ch. 7: Metamorphic Rocks, pp.

127-1.41



OUR ENVIRONMENT IN SPACE
Ch. 21: Rise of Molten. Rock in

the Earth's Crust, pp. 444-463
Extending ,Unit 5: Metamorphic

Rocks, pp. 524-527

PAM-NAYS IN SCIENCE
II Gh. 2: The Exploding Mountains,

pp. 78-8,2

C II Ch. 3: Mountains Rise, pp. 83-
87

I Gh. 3: Rocks From Fire, pp.
15-19

Y.

Student Readings
zuma Lost Itt National Geographic, July 1962,_pp,

BuIlag4F;411. yo4calloWof the Earth. rev. ed. :Austin: Univ: of Texas Press,

..

Fenton; [Cartall *Lanes" and Mildred Adams Fenton.
and.: -Inc, ,19:70.

',Koei0i; William R:"...,The.Geologic Story. of-Yellowstone Wational Park. Geological
Survey Butgetin 1347.. Washington, DC: U.. S. Government Printing Office, 1971.

,

Instittta of Geological Sdiences. Volcanoes, London: Her Majesty's Stationery
Office,- 1974; .

, .

The Rock Book. New York: Doubleday

Scoii Johril. ".A! blew. VolCano Bursts FroM the Atlantic."' ational Geographic,
/. J i e 1958 pp.:735-757.

golctiiCal Survey. Geysers. WashingtOn DC U. S. Government Printing Office,"
1. -19 (pamphlet) -

al Stream for Power. Washington, DC: U. 8.' GovernmentPrinting
Office, 1975.

. Volcanoes of the United States. , Washington, DC: U. S. Government
Printing Office, 1975. (pamphlet) -,, ¢ s

Volcanoes. Washington, DC: U. S. Government Printing Office, 1976.
(pamphlet),

fi

. Man Aged not Volcano: The Eruption of Heimaney, Wesann Islands.
p. Washington, DC:- U. S. Governmnt Printing Office, 1977. (pamphlet)

Zahl; Paul A. 'Volcanic of the 50th State National'ePark. National
Geographic, June 1959; . 793-823.. .'°
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Molten Rock

. Segment Synopsis
MOLTEN ROCIC$ is a walking tour of the strange world of igneous

rocks. Thetour'begins on the lava flows at Craters. of the Moon, .

National Monument, Idaho, where the principle iheories dealing with
the creation ofinagma_are discussed and the differences.between in-;
,trusiveand extrusive. rocks are clarified, ..Students.see.intrUsiyei

_.featureS such as batholiths.;laedlithS',..dikes,. SillS,an&volcanic
rocks. Various types of erosion explain the extrusive:featdres of
composite coves,. 'cinder coves, and shield coves. Examples are shown
of AA and Pahoehoelava, lava tubes,.and,pillaW,iavas. The segment
concludes. with a look at the geysers, hot springs,mudpots,and fumeroles
that resultWhen ground water comes in contact with magma or cooling
lava. ,..

Concepts
Natural forces acting today are the After watching this segment and completing
same as' those which have been acting apprOpriate follow-up.activities.,, the 'Yt,

student should.be.able,to.

Objectives

through the ages.

Minerals may indicate environment..
Depending on the conditions, the same
chemical elements may combine to form
minerals and rocks of varying,com-
position and.texture.

Igneous'T from magma whiOs ft)
origints either from melting racks
in th- bWerscrust and, upper mantle

fr4 l local melting,at the roots
motntaim ranges .

explain how igneous rocks and 4*
landforms relatito the theory. of
uniformitarianiSm

w 'explain theformation-of.magma
. .

. .

explain. and. diagram thedifferences
between intrusive and extrusive
igneousrockS

, . a
a explain and illustrate'The.more

common intrusive-and'extru§ive
igneous landforms

1
Learning Activities . !kr

.. - ,

*Priot to.viewing.the segment', students should be acquaintewiththe:116Wing
.

Atterms:: magma, laVa, igneous,. intrusive, extrusive.: 4 :4,41 ,..4

187 4



Have students collect pictures of volcanoes and other igneous features for use
on a bullet gard. Students might wish to locate reports of eyewitness descriptions
of eruptio and then build a display around the.accounts.

.Have students collect the following dnvestigations from Miles F. Harris's, et al.
-Earth Science Curriculum Project text k, .INVESTIGATING',THE EARTH (1973), published
by Houghton.Mifflin, Boston, sachu.sett:

_-1-2--2---UsIng a Geologic Map to Study Rocks, pp. 260-263
12-4 Investigating Plutonic Rocks, pp. 264-265 .

12-10 Investigating Volcanic_RoCks, pp. 274 -275

FILMS
CASE - HISTORY OF A VOLCANO. 16mm. 30

min. sd. color. Indiana Univ.
Audiovisual Cent. 9r, 1966.'

CRATERS OF THE WON. 16mm. 12 min.
sd. color. Idaho Dept. of Com_-
merce and Development. Pr

ECOLOGY OF A HOT SPRING: LIFE AT HIGH
TEMPERATURES. 16mm. 15 min. sd.
color. Ency. Britannioa. Ed. Corp.

ERUPTION OF KILAUEA, 1959-60. 16nin. 27
1/2 min. sd. color. U. S. Geological
Survey, 1961.

0

FIRE _UNDER THE SEA. 16mm. 20 min. sd.
. color. Moonlight. Producti.oris , 1974.

HEARTBEAT OF A VOLCANO c:. 16min. 21 min,
sd. color. Ency. Britannica
Corp. ,(froM the AGI/EBE Earth
Science' Program)

ERUPTION OF KILAUEA VOL*, HAWAIIAN IS-
LANDS, 1955.7-16minT 11 sd.
color. U. 5: Geological Survey, 1956.

ROCKS THAT ORIGINATE UNDERGROUND. 16mi.
23 min. sd. color. Ency. Britannica
Ed. Corp. -(from' the AGI/EBE Earth
Science Program)

SEASONOF FIRE. loran.
Mathillan

15 min: sd. color.

SURT$EY. 16nIn. 26 min. sd. color.
North Shore News.

TO YELLOWSTONE. 16mm. 18 min. sd.
color. Wyoming Travel Commission.

VOLCANO: THE BIRTH OF AMDUW.TAIN. 16mm.
24 min. sd. color. Ency. Britanni.ca
Ed. Corp. (from the AGI/EBE Earth
Science Program)

WINTER. GEYSER. 16mm. 7
color. Pyramid FilMs.

1104 Loops
VOLCANOES'PARTS 1 AND 2. 2 color fill&loopsNatural_.,' Ward's Science Es-

tablishment, Inc.

FILMSTRIPS
MATERIALS OF THE. EARTH'S CRUST. 6 color

filmstrips. Yard's Natural. Science
Establishment, Inc.

SLIDES.
VOLCANO FEATURES: 26,,Color .

Ward's Natural' Saence Establish-
ment, Inc.

WHAT ON. EARTH? SLIDE SET /23/1.-
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TRANSPARENCIES a 4 POSTERS .

GEOLOGY VIEW AIDS.. 6 color transparencies. THE ATLASOF VOLCANIC PHENOMENA, Twen
Ward'S Natural Science Establishment,' :ty 16" x 20" posters,
Inc. : Geological Survey, 1971.

Teacher References
Bullard, Fred NL 1976. Volcanoes of the. Earth. rev. ed. Austin: Univ. of Texas

'Press.

Cotton, C.A. .1969. Volcanoes as tandicape, Forms. '2nd ed. New York:. Hafner
Press.

Crandell,.D. 12. 1960.. The Geologic Story of Mount-Ranier. U..S. Geol6gical
Survey Bulletin 1294, Washington, DC: U. S. Government Printing Office. -

Deheshott, Gordon B. 1976. Volcanoes and Earthquakes: Geologic Violence. New
York: McGraw -Hill Book Co.

Dietrich, R,,V. 1974. Higmatites: a:resume. Journal of Geological EducatiOn Sept:
1447156.'

Fosher, W, P6 and Gonzales, J.' 1956. 'Birth and- Development of Paricutin Volcano,'
Mexico. 1.1.. S. Geological Survey Bulletin 965-D. Washington, DC: *U. S.
Governmeqt. Printing Office.

.

Hall, Alice 1971: The climb up Cone Crater. National Geographic 140 (July):
136-148. "

Macdonald, Gordon A. '1972. Volcanoes. Englewood Cliffs, NJ: Prentice-Hall Inc.

Williams, Howef. 1941. Crater Lake The Story of Its Origin. Berkley, CA Univ.
of California Press.



Segment Synopsis
HEAT, PRESSURE, ROCK is the next logical step in the instructional ,1

.sequence begun in-Segment One Students are introduced to the idea that
although metamorphic processes take.Place,deep Fithin the earth, they can,
read the evidence of earlier metamorphic events by studying surface rocks
exposed by erosion. Metamorphism is defined and the proceSs illustrated
using;, three common rock sequences: sandstone to quartzite, limestone to
marke, and shale to slate. Two major types of metamorphism are con-
sidered: contact and regionql metamorphism. Contact metalprphic changes ,
are showh at'the base of a lava flow and along the, borders of a dike 'n
the'TriaSsic rocks of Durham, N. C. Then"students take a field trip ith
DT., Bill Spence-to study the regional metamorphism caused by the 'nt ion

of a large magma body in the North Carolina Piedmont. The trip be ins
almost fifty kilometers front the igneous.body in low grade shales and
moves toward the source of4leat and 'pressure Along the way he stops
to study slates, phyllites, schists, gneisses, and migmatites. The
trip concludes in a quarry at the edge of the igneous rocks where,
fragments of metamorphosed frock can be seen embedded in the ancient
magma body. Throughout the segment, the effects of heat and pressure
on rocks of different:compoWions are 'stressed.

Concepts (Nectilvis
4After waiching this segment and completing
appropriate, llow-up activities, the
student should be able to

relate the p ocess of metamorphism
to.thetheor of uniformitarianism

explain the ocess of metamorphism
and give ex les of metamorphic
products and their parent rocks,

-Natural forces acting today are the:'
same as those which have been acting,
through the ages.

Mblerals may indicate enyironment.
Depending: on the'-conditions, the
same chemical elements may coMbine
to form minerals and rocks of varying
composition and texture.

The rocks in and on the'earth's
crust change in response to fluc-
tuations in their environment.
Metamorphic.rocks are produced from
pre-existing solid rocks which are
transformed by elevated temperatures
and pressures;



Leaning Acthiities
. Prior to'vieuting this. segmenst,...students should be introduced. to the general

idea that rocks may be changed.,by heat and pressure. Students may already know
some possible sources of heat and Pressure frOm earlier' lessons 'on. teCtonics
(SeeSegments 21-2 and 22-1)'.'.

Have students conduct #12-7 "Investigating Metamorphic Rocks" investigation
from Miles' F. Harris'S, et al. Earth Science Curriculum Project textbook INVESTIGATING
THE EARTH (19,3), published by Houghton Mifflin, Boston, Massachusetts'.:

.

Media Resources

FLOCKS THAT ORleINATE UNDERGROUND. 16mM.

23 Win. sd. color. Ency. Britan,
rika. Ed. Corp. (from the AGI/EBE
Eaith Sdience Projeet)

.

FILMSTRIPS
MEAMORPHIC ROCKS. Solo Learn 1 film-

strip, 1 cassette tape. d's

'Natural Scien6e' Establishment, Inc.

MATERIALS OF THE EARTH'S CRUST. , 6. color

*filmstrips. Ward's Natural Science
Establishment.

SLIDES
ROCKS. 20 -color slides. Ward' s Natural.

Science Egtablishment.

WHAT ON EARTH?. SLIDE SET G

Teacher Reference
Pirssont, Louis V.., and Knopf, Adolph.. .1k;06

. TOM .Wilew and -Sons, -Inc.:



e Earth's Resources,
Mapping the Earth's Resources
The. Problem of Mineral Resources

Program Overview
The most basic method for locating mineral resources and untaveling the' earth,' s -
structure, is geologic mapping. The first segment of thiS program alle0h,,students
to " follOw the scientific method and thought processes..of.a group of ,g0,14ests.
working on'a geologic map. The second segment introduces student$toithe:prc§7,
lem of mineral resource depletion and how it affects their,everyd4r existence:
Recycling is suggested as a possible solution.

lb's-A SEARCH FOR UNDERSTANDING
Ch. 4: The Economic Importance
; of the Earth's Crust, pp. 114-:

144.

MODERN EARTH SCI13NCB
No. references

PATTERNS IN OUR ENVIRONMENT.
Ch.' 57.1,8: The Reteires in Your'Area,

p,- 130

ch. 5-1.§: LiqUid Earth Material
11.

Ch., 5-20.:',tasem,Is Earth Materials,

pp. 131 X133,

Ch. 15.24: Junt and Garbage, pp:
_138-139' =

Wastes,pp.
*V(1-141

THE. WORLD'WE°LrVB IN
Ch: 4: Ores; and.Their Origin,

pp. 36-46

..g

Idea 4-7: It Pays to be &Leiss,
pp. 153.-156.

Idea 4-8t Even Rocks are Re-'
Cycled, pp. 157-160

FOCUS ON EARTH SCIENCE
Ch. 8: ...Products of the ,Li0ho-

sphere, pp. 142459.

HOLT:' FIARTHSCIENCE'
Chb 8: People, Resoutpes,

Energy, pp. 202242

'INVESTIGATIZ 'EARTH /

. Ch. .12-2: Using-a' Geologic Map
to . Study Rocks-,..-PP. .260-.261

OUR ENVIRONMENT. iN SPACE
Ch. 2i: Rise of Molten7:RocI

. the Earth's Crust.; 4597' .

'461

EARTH SCIENCE: A MI3ORP.+TORY APPROACH
No references

PATHWAYS IN SCIENCE , .

If ch. 8: Rocks and Metals. for

Building, pp. 41-45
I Ch. 9: Minerals Work and

Minerals' for Beauty$ pp.



I Ch. 10.:. Artificial 'BUildin.g,.Aaterials,
PP. 541.-4'54

I ea. 11:: Pottery, China and.GleP, PP.55-58- ,f . ,
.

or

tudenti Readings
GEOLOGIC MAPPING'
Lobeck) Armin K. Thi;fgs Maps; Do;k4.Teli fls Adventure Into. map Interpr&tation. Newr ; York: Maani.11an * Inc,, 1956,
Palmei.. E. Lawrence) and H. SeNOUr Fowler. Eilldbook of ,Nat' 1:11stary. New York:

*" - McGr#-H1.11, Bo6k Co., 1975;.. '
of .iWhit4,, Walter S. -Geozogicrmaps trim. q Qf the Earth., Washington; DC: U. S.

, . Geological, Surve7, .19'75: ( hie

MINERAL RESOURCES - .k,

American Gas AsSociation. The Hipta Natural qtzs. 3rd ed. ArlingtonAmerican Gas Association, 1976.. itamplget)- ...P

cAraerican Petroleum Institute.. or'EneiNy..k- Wastiingtain, DC:
Petroleum Institute, 1976.

Citizens,' Advisory Committee on Envir
°1ioshington, Dc: Li. S. Government t g

punc44.1i0, C. .024Shdle A Source
logic Surveyt'1975:.

Mfr

H7e1p Ps Get 113...e.a4 Science, April', 1971, pp. 71-
.

ity. Energy in So.bidePlastow
fide..1975.
of Energy. ,WLhiligtoil; DC:

, . '
ot Our MountaIn. of junk:" utar

..losephy, Alvin .M : Jr.:, and Terrence MOO/V. "Agony of the Northern, lams.", Audobpn.,..1.-July, 197,3, Pp. 6818 °- ,' ...`;, , - .

Nepliew,;:E.,. ::."'Heal,ing.totnids" -Enuironment.::.. ;1972,
p.Petroleum EXtension.. SerVide, A pr.f..iiter.oft)il.fleit:Driilling. ard ed. .

Texas, 19.170
d E okiturca 3tecar(e for EowOr., WasluAgrton 1?c,:. S. 'Geological l StwveY,

9,75 hlet)

.
. ..

' . ..

.BOok of'Encycl GOai. .1Slashington NatIonal: Coal Association, 1973.(reprint)
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Mapping the Earth's
Resources'

Skigrpolt Synopsis
,$tudenfS.are'introauced to the-Process'of geologic mapping.as they

watchfourgeologists\develop a geologic map for a small ared. in orth
Carolina's eastern piedmont. ,The',team bOgins by researching what infor-
mation iS'already available and recording it on a base map. .The ;base
map is then used to,organize the._party's field work'ili. a systelatio
manner. Gena and Vaste,deterMine the orientation ofrOck.units by.
measuring the:rock's strike and dip while Ron and Clay Study:rocks in
another area and take notes. Samples, taken in the field, are later,
studied in. the laboratory. :ads segment.stresses.the use of the. stieiti.

tific method and.multiple-hypotheses.

Concepts
sivatural forces acting today are the
same as those which have been acting
through the ages.

The structure, texture;, and composi-

tion of rocks reflect their-origin
and history.

'Objectives
After watchtngthis Segmeni and completing
ppropriate folloW7uP activities, the
student *mid be able. to

. 1

A geologic map is a graphic model re-
presenting the rock structure in a
given area.

,o. Man's mind is his most 1.46.itant tool
investigating the earth:-'

relate the theory, of uniformi-
tarianism

explain the mental processes in
volNed in geologic mappingspecifi-
cally the concept of-matiple
Working hypotheses

,., outline the procedures.involved in
geologic.mapping strike and
dip) and demonstrate. their applica-
tion to the'mapping of' rock struc-
tures. \

Learning .Activ* hies
IntiodUce studgnts to theadea of multiple working hypotheses and o4line the

definitions'4of the terms "strike" and "dip.", -



Have students compare te5pographic maps, aerial photographs, and ,geologicma s
of the same area and, their; similarities and differencls.

You'inight'wish to, let.the follow-UWadtivities for thig segment extend overt .

several weeks 0 that are completed just prior tO.-liewing Program 29.-
:

Have students. complete.the "Structutal,MapPing Laboratory" published by the
libbbard Scientific Comp , Northbrdok,,Illinoi§.

. 4

FILMS
EARTH'ScIENCE: THE EARTH'S.INTERIOR. 16nr. WHAT'S INSIDE THE EARTH? 16mm. 14 min.

15 min. -'sd.. color. Indiana Univ. Film sd. color. BFA Educational Medi4.
LihrayY,.1971.

THE ENERGY SEEKERS.' 16nlin. 24 1/2 min, sd.
color. Society ofExploration Geophy-

, sicists.

Media Resources

SLIDES .

WHAT, ON EARTH? SLIDE SET G/24/1.

Teacher Referencgs
American Geological Institute.". 1965. Geology:. ',Science and Profession. Washington:

DC: American GeOlogical Institute. .

Earth Science Curriculum Project. 1968. 'Geologic Field Study.. ';RS -9. Falls Church,
VA: AmeriCantGeological'Institute.-

196
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Segment Synopsis
THE PROBLEM OF MINERAL BESOURCit is a positive look at the mineral

resource picture in today's world. Students'areintroduced.to the idea
of renewable' andznonrenewabl6 itsources and the increased use of raw
materials by pur technologicaLsociety. After visitifigmines and oil
drilling sites-to discuss the-limited nature of the earth's wealth, the
possibility of recycling is suggested one way of extending the world's
wealth. Students visit auto-shreddefs and aluminum-recycling centers;
alternatives are disCussed: Students then observe a pilot plant, operated
by the U. S. Bureau of Mines which investigates the feasibility of re-
cycling the refuse from entire cities and separating the usable fractions
for resaleas raw materials. Throughout the segment a positive apptoach
to our resource problem isMaintained, suggesting that there are.ways

, to avoid the impending crisis.

The Problem of
Mineral Resources

Concept
Man i-rapidly exhaustjmg the mineral

'.resources of the earth and must take
steps to .conserve and recycle them.

Objectives,
After watching this segment and completing
appropriatefollow-up activities, the
student should bb able to

explain how man is using his

point
mineral.. vsupply.rces from a sOppl

explain at least one basic re-
cycling scheme and relate re-
cycling to the mineral tesource
supply-demand situation on the
earth

explain the earth as a "closed"
system.



Stil&nts sn
Sdgment:.. resourde

\

Learning Activities
introduced to the following terms pri6r, to viewing this

newable, nonrenewable, conservation, recycling.

\

Have student ive rePorts on the supplies of various mineral resources
available for man ,:';use and relate them to current use rates. HaVe them'ptediCt

.

depletion dates resourees such as coal ioil, natural gas, copper, iron, etc..

Have student cate and report on rec-y.cling efforts- in their community.

Have Students conduct their own "Garbage Survey!' using appropriate samp/ing
techniques, and scientific technology.

Have students conduct some of the activities, outlined in Stephen M. ,Smith's
ENERGY. ENVIRONMENT MINI-UNIT GUIDE (1975), publiShed by the National Science
Teachers Associatioit, Nashington, D.C.

, .
. . . ..

Encourage your students to jqin the President's Environmental Merit Awards
Program (PEMAP). Write: PEMAP A-1072 U. S. Environmental:Protection Agency ;'
Washington, D.C. 20460. , ,

Media Resources.,

CHALLENGE. OF 'ME FUTURE. 16mm. 29 min. REFINERY PROCESS. ;16mm. 20 min. sd.

sd. color. 0 S. Energy Reseaich . color. ' Shell Film Library.
and Development Administration, 1975. .,

THE .TRANS-ALASKA ?IPELINE. 16mm. 27

HOUSE OF MAN, I: OUR CHANGING.ENVIRONMENT. min:, sd. color. Association
16mm. 17 pin. sd. color. Ency.. Sterling .

Britannica Ed. Corp, (produced by the

Conservation Foundation)

NEW CONCEPT IN MINING.' 16nn. 20 min. sd'.

dolor. Ideal Pictures Film Library

I

OIL. 16nn. 18 min. sd. color. Shell
Film Library, 1973.

RECYCLING ATLANTA. 16mm. 3 min. sd.
color* Carbonated Beverage Container.
Manufacturers Association.

WASTE AWAY. 16nim. 22 min. sd. color.
U. S. *Dept..of Health, Education

, and Welfare.

U.. S,:Bure'au of-Mi..neo:films are

available deaiing with numerous
non - renewable resources and

:.mineral' resources 'of various 'states.

FILMSTRIPS
,,VSING NATURAL _RESOURCES; 6 'color Mt-

'istripS Ward's Natural Science Es-
t6blishment, Inc. ,

SLIDES

WHAT ON EARTH? SLIDE SET G/24/2.



Teacher References .

Dewall, Marilyn M. .1976. .NSTA...,Teachera GUida: Resource- Materials .for EnvirOnment
and Energy.. Elementary Scince 'Packet, No, 12. Washington,' D, C.: Ndtional
Science Teachers'Assi}ciation. (pamphlet)

Grove, Noel: 1974. 'Oil, the dwindling treasure. National Geographic 145 (Juhe.):
792-825.

_.

Kenahan; C: B.., et al. '1973.. Bureau' of Mines Research, Programs On Re
Disposal Of Mineral, Metal. and Energy Based Wastes.., :Information
Washington, DC: ;U. S. Bureau of Mines.

,..
1972. The tide of ihdustrial waste. Enbironment. 1,4(Dic.)':.:. 30:

yclihg:*and $

i:.
, tcular 1973.

McCaull,. 'Julian:
..4o. L,

*Clay, David. R.
for- Grades

Putndm, .John1-1.:
506-527.

4-85-511.

Aibprt.

1973. Natural Res'ources and Carper Awareness:: A..1"daclierils Gui
K-6. 'Washington; DC: U. S% ,Government prilitiAg Office. ..

1972: cks flyer antl' slow .death. Nztidnal Geographic, 14.2 (Oct
1

19,74,' Timber: how much .is enough? .Nextiorial "Cedgraphic145(April).*:.

1971. 'Teaching Science toith Garbage. EmmauS, PA: *Rodale Press.;

Science Divisi9n. 1974. EnvironMental 'Education: Strategies for Wise Use of.

Energy. -Raleigh: N.. C.' Dept: :of Public InStruction. ' ,

Secretary Ot the Interior., _1972. Mining and Mineral Policy, 'Patt 1. Wasnington;
DC: U. S. Governmeni. prititing Office. ...

,, -..' . .

SulliVan, -13. M.; aild Stanezyk, M. H.; and.Spendlove, M.'. J. 1973. Resource' Recovery
from Rani Urban Refuse ' 'Report of Invbstigatlions 7760. .Washington; ;DC: U. S.
&Ire u of Mines (pamphlet) . , ..

Weaver, nneth F. 1977. Geothermal energy: the power of letting off steam..
Nat °nal GeographiC 152.(Oct.): :-566-579.

c
Young., Gordon. 1970. Pollution, threat to man's. only home.

,

. /VIttional Geographic
38(Dec,.): '738-781. '

1 '



Breaking Down the Rot
Weatheririg and Soils
Water Underground

'11

Trogra .0verview .

This proirmn is divided into twopa s-,'',The Arst.s9gment considers, he proce
of chemical, and'physical,weathering and the soil that' develops as an end product.

profiles, soil use, and the problems Of-soil erosion. The second
:segment traces water:as.it moves through the earth:. The terms porosity and per7.
ineability,aie introduced and water pheliOnena such-ascontact springs 'and artesian
wells,ate shoWniHStudents also- see special features that result when groundmpter
conies-into contact vacanicallysheated rocks 'r.' dissolves rocksin limestone'

a

.ry

Textbook Referinces
A SEARCH FOR UNDERSTANDING

,Ch. °Weathering, pp.. 1827196-
.th. 6-5: The Formation of Soil, pp.

200-203

-Ch. 6=6:,, Conservation of Our Re-
sources, 205=207

12n.-\8L5: Waters Tdssolve_the Rocks,
pp. 263-267

Ch. 9-21:. Water in the Ground, pp.
273-278

MODERN EARTH SCIENCE
Ch./ 11,: Weathering and Erosion,.

pp. 232-252
Cht 12 Water and Rock, pp. 253-2-74-

PATTERNS IN OUR ENVIRONMENT
Ch./8-4: Soil, p. 225
Ch, 6-15: Ground Water, p. 163
Ch-. 6-16: Pore Spaces, p. 164
Ch. 6-17:- Transpiration, pp. 164-

165

THE. WORLD WE LIVE IN
Ch. Weathering, Mass Wasting,

,and Soils, pp. 88-105
Ch. 8: Ground Water, pp. 106-121

201 -

19

*

EARTH SCIENCE: A LABORATORY APPROACH
A ch. 2: The Treasure Beneath Our

- *Feet, pp. 23-39
Ch. 3: The Key Role of Water on

Spaceship Earth, pp. 41754
Ch. 5-8: Water .that Enters the /

Ground, pp. 90-91
Ch, 5-9: Our Water Resources,.pp.

92-95

EARTH SCIENCE: IIS
Idea 7-1: 'I'll Take Mine on'the

Rocks, pp. 241-244
Idea 7-2: Even Rocks Have Acid

Indigestion, pp. 245-248
Idea 7-7: ,Have You Joined the

Underground? pp.. 267-272

FOCUS ON EARTH SCIENCE
Ch. 6:' Sedimentary Rocks, Parts

2-5, pp. 109-112
Ch. 14: Underground Water, pp.

270 -285.

HOLT: EARTH SCIENCE
. Ch. 7: Weathering, pp. 174-201



..... '

7INVESTIGAPING 11E. TH
.... . - Ch .. ,

L9. The Land Wears Away, :190-
/06-,09

Ch. 8: ,1Moisture Income and Storage,
pp."168-176

OUR ENVIRONMENT IN SPACE
Ch. 16: Energy Expanded, at the Lando-

' Atmsphere-iIntierface, pp. ;329-349
Ch.*I7:, The. Energy ok,Flowing"Water,

pp. p1-373

t

PATHWAYS IN SCIENCE .

II Ch.'4: Weathering gChange the
Earth's'Surface, pp. 88-92

II Ch. 8: The Underground Water,
pp. 109-114 .

. II Ch.'9: Fighting the Battle-of
Erosion,. pp. 115-119

Student .Readings
Adamg, Leoige F., and Jerane Wyckoff. L.q.dforms. New. York: Western Publishing Co.,

1971.

Alexander, Taylor R., and George S. Fichter. Ecolopy. ,New York: Western PUblishing
Co:, 1973. 4 49i1 \ _

1

Allen, Dorothy H., and County Beautiful Magazine Editors. 'Story of Soil. New York:
G. P. Putnam's Sens 1971. r,

; - I
Baldwin, H. L.:and,.L.McGuiness...4. Primer on Ground Water. Washington, DC: °U. S.

Geological Survey, 1963.. (pamphlet)

Bauer, Ernst W. The Mysyripu.4 World of gaves. New York: iFranklin Watt; Inc., 1971.

--F"oth, H., and H., So. Jacks. Pield'Guidito Soils, Boston:. HoUghton Mifflin .Co.
19W1:

'

Heady,. Eleanor B. The SoiZ that Feeds'ils. New York: Parents Magazine, 1972.

Leopold, B., and W. R., Longbain.." A Primer on Water. Washington, DC: tJ S.
Geological Survey,-1960. --

Rhime Richard. Life iri a Bucket of Soil. New York: Lothrop Lee and-Shepard

Rhodes, Frvank H. Geo-toby New York: Western Publishing Co., 1971. -

Swanson, H. L., and C.-L. MtGuinness.-oA Primer on WateRQuality:,Washington, DC:
U. S. Geological Survey 1965. (pamphlet) 's

U. S, Geological. Survey. Geysers.' Washington, DC: U. S. Ge6logicattprey, 1 ,5.

;4:--'. (pamphlet)

Plateli in. the Urban Environment: EroSion-and:SOdiMeitk,7M4sh.-
1.1,-S. GeolOgica.VSurvey 1974... (pamphlet)

. . '.
, , ,

Water of.the:4)0p44. Washingtan,-DC: U: S. GeologiCal SurVeY;P.197$.°'
.':, (pamphlet ),.

Wentworth,Daniel F., et Examining Your EnVironment.
Minehlications, Int4-1971,.
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Weathering
and Soils

._

Segnnt SIS

This segment begins with sh rock examines the physical and
chemical:proceesses that reduc- the rock to s il, first through frost
wedging and. wasting and then .y lution, oxidation,.and hydration. It
shows the development of sa e and residual and discusses what a soil
profile is and the charact of varibus horizons. Theremainder of the
segment is devoted to ex les of waysin which soils are used and mis-
.used'.., Students see the ge that occurs when hobses are built on. the
wrong type of Dust bowl conditions and gullying are shown as
examples of the misuse, of land,.sednn bnt\traps.and striperopping as
examples bf good conserva ion practice.

Concepts
'Natural fortes acting to
same as those which have
through the ages.

are the
een acting::

Objectives
After. watching .this segment and completing
ihe appropriate follow -up activities, the

.

Student should be able, te

Weathering is a chemical and physical
Protess that alters and.adjusts rocks.
and minerals to a,surface environitent
different from that in which they
were formed.

The rate at-which weathering prol
ceeds depends on the convosition of
the materials involved and their re-
sponse to the changing surface en-

vironment.

o. if loosened rock material remains in
place long enough, a mature
develop that reflects the climate of
thearea.'

Man is'accelerating the erasion of the
land-by means of poor agricultbral and
engineering practices..

explain the theory of uniformi-
. 0 tarianism as it relates to *

weathering and soil development

explain' the general process of
weathering

explain what a mature soil is, how
it forms, and.demonstrate a
typical soil profile

.

explain in gerval terms how
climate-and altitude' affect the
formation of sail

illustrate several causes of soil'
erosion and give examples of pre-
ventive measures.



Le,arningActivities. L
Prior toviewin&this segment, the students should be acquaintedwith the following

terms:. physitaI and chemical weathering, soil, erosion.

Have students bring Samples Of soil -to cllss and-compare them by Nhysical
fel'enCes such as color, texture etc. Ask them to suggest reasons for the differences.

Have students colleCt samples of soil at home and send
testing office for analySis You can obtain the containers
agricultural extension agent.

them to the state soil
and forms.from your county's

Have.students prepare displays illustrating one of'tfie following topics:

1. Weathering- physical or 'chemical

2. How soil ions

3. The living 1dOr (a borizo

4. The profile of s

5. Uses of soils

Soil conservation.

FILMS
THE EARTH IS THE LORD'S. 161in. 14 1/2

min. sd. color. Farm Film Foun-
dation, 1960.

THE LIVING SOIL. 16mm. 20 min. sd.
color. Shell Film Library.

SOIL: AN INTRODUCTION. 16mm. 8 1/2
min. sod. color. BFA Educational

local so

Media Resources
STUDY PRINTS
SOILS. 6 18" x13" color prints. Ward's

Natural Science Establishment., Inc.

0
SOIL AND WATER CONSERVATION DEMONSTRATION.

16mm. 22 min. sd. color. Caterpil-
lar Tractor Co., 1971.

SLIDES
WHAT ON.EARTH? SLIDE SET G/25/1..

Teacher References
Brady, Nyle C. 1974. The Natur4 and.Properties of Soils. 8th ed. NOW York:

Macmillan Publishing Co., Inc.

Foth,-Henry. D. 1970. A Study of. Soil Science. Chestertown MD:
Products Co..

TRANSPARENCIES
WEATHERING, MASS WASTING, SOIL AND GRO

WATER, AND RUNOFF. 15 b gndwi
transparencies. Ward's Natural Science
Establishment, Inc.

amotte Chemical



Hunt Charles B.- 1972. aeology of Soils: Their Evolution; Clasbification''and
',Uses. San Francisco: W. H. Freeman and Co.

Kellogg, Charles E. 1956. Soil. Scientific American 183(July): 30-39.

Schatz, Albert. 197i. Teaching. Science with Garbage. Erna PA: Rodale Press,
Inc.

Soil Conservation Service. 1975.,_ Teaching Soil. and Water' Conservation.
Washcington, DC:-',U. S. Dept rof Agriculture. (pamphlet)

U. S. Dept. of Agriculture. 1957. The Yearbook of Agriculture, Soil. Washing-
ton, DC: U. S. Governmpnt Printing Office.



Segment Synopsis
. .

WATER UNDERGROUND is a tour of the Magic land water.has created:
beneath ,the earth's surface The, our begins with a brief revieno ')
the water:cycle. Then a.demonstration Of' water moVement'Undergroun
illustrates PorositY,.permeahility, water tables, and artesian aquifers.
Springs, lakes, and swamps a* explainecLin.terms oftheirreiationship,%
,to tO the Waterable;-Geysersand hot. springs are-two special situations
involVing ground wate.in areas of igneous activity. Caverns, sink
holes, aisappearingstreams.and natural:bridgesilltstrate the kind

landforms which develop whengroundwater interacts' with liMettone.

Concepts
Natural forces, acting today are the
s'ame.as those which have been acting
through the ages.

e Moving water is an important agent of
erosion, acting both atiove and below
ground. k,

The interaction of internal and ex-
ternal processes may produce distinct
landforms.

ObjediveS:
After watching this 'segment:and completing
.apprOpriate activities, the
student should be able to

explain the theory. -of

as it apPljes to, ground
water related phenoMena

. 1

illustrate-the ways in which Water. '
moves'througn -Ehe, ground

explain how. the water-table
_lates to Springs,Swampt,and-
artesian wells anctitt role in
the development. of cavern systems
and kartttopography:



J;

Learning Activities.
Prior to vietiving this'segment, students should beacqudintedwith'the following

terms porosity, capillarity,, permeability, water table,at*Sian,. s - k

swamp' cavern, sinkhole 'geySer; hot spring, stalactite,,Staaagmite.

...... Have students collect pictures, of various caVerri:SysteniS and
play describing various caverns, in the United StateS.',

Have students lOCate;..severalsprings in theircblmmtmi
1.

During .'their study of ground water, lave-students'conduct -investigations
of these topicS: porosity', capillarify, permeability; water.'budget,mater

, cation, and water polluttdir,tests. .

ofsome
uiifi-:

Have students build:models or construct display's illustrating one of the foll
lowing topics: the water table; hOirdVbr-puMping affects-the WAtertable, aroun
wall; artesian systems; springs; cavern developMent; and geysers, hotspfings, an
groundwater.

Have4students write Sor more informatibn on caves and, CavinVfr
Speleological Society, Cave Avenue, Huntsville, Alabama 3581tr...

o.

Media Resources
FlLMS
CAVERNS'. AND GEYSERS,... 1.(61m.: 14 min. s

'Hcolor. 'BFA Edutational Media.

, .

A DROP OF WATER.. Minn.-14 min. sd. tolor:
rthur Barr Productions, 1971.

._-THE:RIVERMUST LIVE. 16MM. 21 min. sd:.

.color.. Shell RilM Library, .1968.

. THE SPELL OF THE CAVERNS. 16mm. 14 1/2
min. sd. color. Virginia Dept. of.
Conservation and EccnoMic EeVelopment.

Fib SUBJECT IS WATER. domm. 28 min. sd.

colot. EL S. Geological Survey,
Visual, Services Branch.

VIRGINIA SPECTACULAR. 16mm. 13 1/2 min.,

sd. color., Virginia Dept. of _Ganser-
yation and Economic Development.

".THE.WATER BELOW. 16m. 30 Ain. sd.,Color,

- Geological SuNey, 1964:

WATER: WHY IS IT WHAT IT .IS? 16mm 11 ,

min.- -sd. color. Moody Iqfitute i,

of. Science 1975."- ° ,
'A '

THE YEAR OF THE DISASTER. 16mm. , 28 Min,
Caterpillar Tractor Co., 1967.-

111114 LC)OFIL
GEYSERS AND HOT SPRINGS.' :1 ColOrfilm

loop. .Doubleday and Co., Inc.
19.69.

HYDROCEOLOGY, 8 color film loops. Hub-
, bard ScientifiC Co.,

THE
STRIPS
ATER SERIES. 6 filmstrips, .;f6 .cas-

sette tapes. .Society for Visual
Education, 1975,

. SLIDES.
WATER: THE COMN6N NECESSITY.. 16iwn. 9.:min . WHAT ON

sd., color. Moody . Institute of. Seience, .

EARTH?' SLIDE SET G725/2.



STUDY PRINTS
GROUND WAVR. 6 18" x..13" color prints .

Ward!s, Natural Science. Establishment,
Inc.

Teacher References
Earth Science Curriculum Project. 1969. Basic Data :and Water.Budget Computation.

ESCP Reference Series,.RS-8, Falls ChurCh, VA: American Geological
Institute.

Revelle, Roger. .1963. Water-. Scientific American 209(Sept.): 24,,94-100.

2.0,



Agents of Erosion
Streams Erode the 'Land

Glaciers Carve the Land

Waterfalls

Program Overview
'This program is divided into three segments which look at the erosion of the
earth's surface by water and ice. The first segment, STREAMS ERODE THE LAND;
looks at the ways streams behave .from their headwaters to theirideltas. £tream
flow, erosion, and deposition are illustrated through examples from across the.
UAited States. The$second segment, GLACIERS CARVE THE LAND, uses active' and
former glacial areas in the United States, and Canada to demonstrate how glaciers
carve and change the land. The, third segment, NATERFALLS, is a short film essay
on the properties and magic of'falling water.

Textbook References
EARTH SCIENCE: A LABORATORY' APPROACH

Ch. 6: The Changing Face of the
, Land, pp. 101-133

Ch. 7-1: Rivers of-Ice, pp. 135-
137

Ch. 7-2: Half of the Earth Under
a Blanket of Ice, pp. 137-138

A SEARCH FOR UNDERSTANDING
Ch. 6-2: Transportation and

Erosion, pp. 186-190
Ch. 6-3: Glaciers, pp. 190-196
Ch. 7: The Eatth's Surface is

Built-Up, pp. 214-223
Ch. 8: The Work -of Moving Water,

pp'. 242-267

MODERN.EARTH SCIENCE'
Ch. 12: Water and Rock, pp. 253c

274.
Ch. 13: Ice and Rock, pp. 275-

295

PATTERNS IN OUR. ENVIRONMENT
Ch. 8-5: 'Up-down-up-down: The

Building. Up and Wearing Down
of Landscapes, pp. 226-229

Ch. 8-6: Erosion, pp. 229-232

THE WORLD WE
Ch. 10:

156

Ch. 11:

LIVE IN
Running Water, pp. 130-

Glaciers, pp. 157-178

EARTH SCIENCE: ITS
Idea 7-3: Old Man River Was Once

Young, pp. 249-254
Idea 7-5: It's %bite, But It's

Not, a Tornado, pp. 259-262
Idea 8-1: Here Today, Lagoon

Tomorrow, pp. 277-282
Idea 8-2: Watch Out for the Drum

lins, pp. 283-286

FOCUS ON EARTH SCIENCE
Ch.. 13: Mass Movements and Running

Water, pp. 250-269
Ch. 15: Glaciers, pp. 286-305

HOLT: EARTH-SCIENCE
Ch. 3: Shaping the Land, pp. 64-

96



INVESTIGATING THE EARTH
.Ch; 9-7 thtough.Ch. 9-10:

Erosion, pp. 2017208'

OUR ENVIRONMENT IN SPACE
, .Ch. 17: The Energy of Flowing

Water, pp. 351-376
Ch. 18: Work of Glacial'Ice

Upon the Lands, pp, 3771.392

GENERAL
Adams, George F. and Jerome Wyckoff. Landforms. New York: Western Publishing Co.,

Inc., 1971.

Rhodes, Frank H. Geology. kw York: Western Publishing Co., Inc., 1971.

PATHWAYS IN SCIENCE.
II Ch,' 5; Wind and Water Change. the

Earth's Surface, pp. 93-97
II CK. 6: Glacier8-The Force of

Moving Ice,. pp, 987103

II Ch. 7: Water, }dater, EVery-
Wherei pp. 104-108

Student Readings

STREAMS AND WATERFALLS
Breed, Jack. , "Land of the Havasupai (Arizona Indians)," National GeOgraphic, May

1948, pp. 655 -674.

Challacombe,' J. R. "The Fabulou-s"Sierra Nevada."
825 -843. .

Davis, Kenneth S., and Luna Leopold. Water. New
title in the Life Science LaborMpry series)

-Edwards, Walter Maeyers.. "Niagara Falls, Servant
Geographic,' April 1963, pp. 574-587.

National Geographic, June 1g54,

York: Time-Life, Inc.., 1970. (a

of Good Neighbors." Natiohal

Kennedyleonard. "The, World's Greatest Waterfall.: The Kaieteur Falls, in British
Guiana." National Geographic, Sept. 1911,

.

Noyes, Theodore W. "The World's Great Waterfalls: Visits to Mighty Niagara, Wonder.,
f

i

ui Victoria, and Picturesque Iguazu." .National Geographic, July 1926ypp.'29-
59.

'GLACIERS
Dyson, jardes..The World. of Ice. N9w:York: Alfred NL Knopf,.Inc., 1962.

Kurten, Bjorn. The Ice Age. New,York: G. P. Putnam's Sons, 1972.

Lauber, Patricia.. )1cebergs and Glaciers. `Canaan, CT: Garrard Publishing Co., 1961.',
(a title in the Junior ScienicR Book series)

,Jones, William ,, and David MUnd.11 ch. kisemite, The'Stbry Behind the Scenery. Las 1

Vegas: C. PublicationS,.1271.

'Matthews, William H,, III. The'StorY of Glaciersand the The Age. New York: Harvey
.House, Inc., 1974.
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Segment Synopsis
STREAMS ERODE THE LAND traces water from the point where it first

strikes the earth until it enters the sear/ It discusseS' the erosional,
processes of abrasion, saltation, and solution and illuStrates the pot-
holes and waterfalls that result from turbulent water and high gradient
streams. The segment is divided four. parts. The first three dis-
cuss high gradient."youthful" streams, medium gradient "mature" streams,
and low gradient "old age" streams, whereas the final par.illustrates the
phenomenon of.rejuvenation. Each part explains and illustrates the
creation of typical stream profiles. This legment also pays special
attention to erosion and deposition phenomena, watershed development an
man's use And misuse of streams.

26-1

Streams Erode
the Land

Concepts
NaturnufOrces acting today are 'the
same as those which have been acting
through the ages.

Gravity7moves weathered material to
lower elevations and ultimately to the
sea through the media of water, wind,
and ice. -

Mbving water is the chief leveling
agent.

Objectives
After watching this-segment and completing-
appropriate-folliew=up-activities,. the
student should be able to

explain the theon of uniformi-
tarianism

-explain how water erodes the land
and cite'some well known examples.

Learning Activities
3efore viewing this segment, either students should be introduced to the following

terts or the film segment itself'may introduce the terms, aided by a follow-up dis-
cussion: gradient, youthful, mature, meandering, levee, pothole, delta, alluvial
fan, flood plain, back swamp, tributaty, divide, water gap, wind gap.

Have students prepare county map (road map) using colored markers to show.
divides and watersheds. Th map can be expande into a display with student photo-
graphs of local streamprofi es and feature

211
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Have students prepare a Ulletin board using photographs. togillustrate high-
/dient,./ meditan-gradient, an low-gradient streams. y

44,Have students conduct the following investigation's from F. Martin Brown and Rem,.
WiThompson's TOPOGRAPHIC NAPS FOREARM SCIENCE ( 1970), published by.Silver Burdett
Company, Morristown; New Jersei:,

5 Streams I, pp. 9-10
.6 Streams II, lip. 11-12
7 Streams III, pp. 13144
'8' Deltas, ,pp. 15-16

18 Drainage Patterns,' pp.,,35-36

Have 'students use a stream table to simulate various stream phenomena. See
Joseprb..Eiliriets INDIVIDUALIZED TECHNIQUES:FOR TEACHING EARTH.SCIENCE (1975), -pub-

, lished by Pitritice-Hall, Inc., Engleitrood Cliffs .New Jersey.

Have students take,pietures of examples. of .droSion near the school. In the case
of gullies and simile/ features, they may wish.to photograph a feature at monthly inter-
vals and compare the. results.

Have students t piofiles of streams near school,: topographic maps,
and classify the streams -based on'observaiile -features.

- 4UVUi
EROSION: LE'VELING, THE LAND. 16mm. 14. kn.

d: color. Ency. Britannica Ed. Corp.
(frcmi the-AI/EBEEarth Science Program)

. .

D. 16mm. 15 min. id. color.-- Nati-drat
Oceanic and Atmospheric Administratiorte

FLOOR BELOW. 16mm. 16 min. sd. color.
Natibnal Aeronautics and Space Administr
tion, 1975.

Media .ReSources

LEGENDS OF 11IE LODORE. j 16mm: 13.min.
sd. color. Colorado State Division

. of . CormnerCe and. Development.

NINETY :DAYS TO SURVIVAL. 16mm. 52
min. sd. color. Pyramid. FilMs.
(a Smithsonian Institution filni
produced by CBS News)

a-
RAPIDS OF THE COLORADO. 16mm. 15 min.

sd. color. ..Pyramid Films.
THE GREAT FLOOD..:OF 197,5,,, -16mm. 25 min. sd.

Color. U. 'S. ArmyEngineer District, St. .THE RIVER.Musir-L 16mm. 21 min.
Paul, 1974. sd. color. Shell Film-Library,

1968.
GREAT RIVER. 16mm. 26.min. sd. color.

ville Power Administration, 1973.

CANYON. 16mm. ;26 min, s4. color.
Dept..._ofConnerce and Development.

Bonne- ,

RIVER$ IN. MINIATURE. 16Mm.
sd. color.. U. S. Army Engineer

Idaho Waterways' Experiment Station,
1954..

6mm. RIVERS OF NO RETURN. 16nm. 28 min.
color. Idaho Dept. of Corn-

JOHN WESLEY POWELL: --WYON-GEOLOGIST. 1
20, min. td. color. U. S. ,Geolbgi
Survey. coerce and Development.

al



SEA. RIVER. 16mm. 14 min. sd. color.
U. S. Geological Survey.

T4 WAYS OF WATER. 16mm. 13 Min. sd.
color. Ency. Britannica Ed. .Corp.
(from the AGI/EBE Earth Science
Program)

SLIDES'
WHAT ON EARTH? SLIDE SET G/26/1:.

t

+4.

TRANSPARENCIES
WORK OF STREAMS: THE EROSION CYCLE.

15 b and w transparencies; Ward's

? Natural -Science Establishment,
Inc.

MODELS
STREAM1ABLE. 70" x 26" x 6' table.

Ward's NaturalAcience Establish-
mene, Int.

GEOMORPHOLOGICAL morel SET. 8 models.
Ward's Natura,l. Science Establish-
xilent Inc.

. \

Teacher References
Craighead, Frank, Jr., and Craighead, John: 1970 White-water adventure on wild

rivers of Idaho. National Geographic 137(Feb.): 213-239: , ,

Edwards, Mike W. 1970. Shenandoah, I long to hear you National Geographic 137
(April): 554-588.

Mb gan,, James P. 1970. Deltas re: a sume Journal of Geological Education 18 (37:

t
107-116. .

Shepard, F. P., and. Wanless, H. 11.. 1971. Our Changing Coastlines. New.York: *Mc
,craw -Hill Book Co. 1 .

;;'



26-2

Glaciers Carve
the Land

'Segment Synopsis
This segment, GLACIERS CARVE THE LAND, introduces students to the

process of glaciation"and th erosional landforms_produced bymoving ice.
Although continental glacier are mentioned, the majority of the segment
is devoted to alpine glaciation; Film from Alaska and Baniff National
Park in Alberta, Canada provides studentt with a firsthand look at active
gladiers both in terms of ice movement and erosional products. A walk
filmed in Rock Creek, 143ntana introduces students to glacial features left
by a retreating.glacier. Footage of Yosemite Valley serves to-illustrate
the power of moving ice. Students Will see gigantic results produced by
alpine glaciers in the Rockies, and observe smaller features produced by
moving ice. The segment's overall aim is to introduce students to the
power of glacial action and the resulting erosion.

Cpncepts
, °Natural forces acting today are the

s as those which have been acting
th ugh the ages.

Gravi y moves weathered material to
rower elevations and ultimately to
the sea through the media of water,:
ice, and wind.

4

If the climate permits, moving ice
(glaciers) erodes and transports rock
and.soil to a warmer area, where thp
ice melts TO deposits the material it
has carrie .

Objectives
After watching this segment and completing
appropriate follow-up activities, the
student should,be able to '

,explain the glacial evidence for
the theory of uniformitarianism

describe one Of the four major
methods of erosion

cite several major examples of
glacial features in the United

. States

Learning Activities
Before viewing this segment,, either students should Wintroduced to the following

terms or the filM segment itself may introduce the terms, aided .by follow-up dis-
cussion: gl cier, till, Cirque, knife-edged ridge, horn, kettle lake, crevice.

214
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Have students collect photographs,of active glaciers and glacial valleys and use
them to create a display illustrating,ways in which moving ice carves rock.

Have' students make a display showing the'location of active glaciers and glacially
scarred areas in North America.

Have students investigatethe concept of flowing ices Begin by cing crushed
ice in a pipe that has a small hole drilled in-its side. ose the, iSpe by inserting
.4lose fitting wooden dowels in each end. Place the entire. it in'a vise and slowly
apply pressure to. the dowels. Ask students to explain what t e 'believe is taking
-place. As an alternative to this activity, place a block of ice on a hard, cold flat
surface. Cover the block with a second flat plate and add weight slowing beginning
with onerminUte intervals. Ask students to describe an explain whaX they see happening
to the 'ice.

,.Invite knowledgeable individuals in your area.who have visited or worked in
,glacial areas to show slides and describe glacial country-to your class.

4. Have students conduct the following investigations from F. Martin Brown and Rem
ThoMpson's TOPOGRAPHIC MAPS FOR EARTH SCIENCE (197d), published by. Silver Burdett

Co., Morristown, New Jersey:

11 Ice Fields. and Alpine Glaciers,,ppAb22
12 Alpine. Glaciation, pp. 23 -24

13 Continental Glaciation, pip. 25-26
14. Drumline,.pp. 27-28

Media Resources
FILMSTRIP
INVESTIGATING A GLACIR. 1 plor film

strip. : Ency. BritannicA Ed. Corp.

FILMS
EARTH SCIENCE: LE IES OF THE. ICE AGE.

16mm. 12 minis sd. color. Indiana
Univ. Film Library.

EVIDENCE FOR THE ICE AGE. 16mm. 19 min.
sd. color. Ency. Britannica Ed.
Corp. (from the AGI/EBE Earth Science
Program)

GEOLOGICAL WORK OF ICE. 16mm. 11 min.

sd. color. Ency: Britannica Ed.

Corp. (2nd ed.)

r"

SLIDES
GLACIAL EROSION. AND DEPOSITION. 20 color

slides. Ward's Natural Science Es-
tablishment, Inc.

WHAT ON EARTH? SLIDE SET G/26/2.

GLACIER ON THE MOVE. 16mm. 11 min. sd:v
MODEL

color. Ency. Britannica Ed. Corp. ALPINE GLACIER MODEL.. 18" x

(from the AGI/EBE Earth Science Program) Hubbard Scientific Co.

RIVER OF ICE: LIFE CYCJ.F. OF A GLACIER.

16nmi. 10 min. -sd. color. BFA Edu-
cational Media. (2nd ed.)

THE STORY OF TWO CREEKS. 16mm. 30 min.

sd. color. Univ. of Wisconsin Film
Library, 1969.

215
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Teacher Refem .; 2

v.

Crandell; Dwight. R. 1969. Surficial; Geology of Mount haniei .N449nal..:Paiik
Washinton. U. S. GeOlogical Siiivey 'Bulletin

Flint, Richard F. 1971. Glacial and QUaternary NPy Yox X dohr Wile;
Sons, Inc.

Kirk, Ruth. 1968. . Exploring Mount Ranieri. Seattle. Washington Press
LaBastille, Anne. 1977; On the trail of Wisconsin's ice age. 'Wetionat :c40941c451

152 (Aug.)? 182-205.
Matthes Francois E. 1950. .The Incomparable Va./4y: A Geologic biturpretat'ion, o f

Yosemite. Berkeley: Univ. of California Press. ':f

Poulsen, Mogens4iloch. 1973. Greenland's 'place by the icebergs. datianca. Geogiap hic
144(Deo.): 849-869.

Raymond, Loren H. 1977. iGlacial, perrglacal and pseudo-glacial features. South-
eastern Geology 18(4): 213-229. -

Shapp,, Robert. '''.1960. Claw:era:, Eugene: Univ. of Oregon Fress.
_

U. S. Geologicl. Survey. The Great Ice Age. Washiniton, DC:, U. -S.7- Government
Printing Office, (pamphlet)

/
Yandell, Michael D., and Yaridell, Edward R. 1974. Ncztional Parkways: A Photos

graphic and Comprehensive. Guide to Glacier "'and Waterton Lake? National Parks.
Casper: VI: Worldwide Research and Publishing Co.



26-3

Waterfalls

Segment Synopsis
WATERMLIS is a short film essay set to music that strives to

depict falling water both as a thing of beauty and as a landshaping
force. Students will see waterfalls in all sizes and fronemany places
'in the Eastern and Western United States. A very brief narration
ihtroduces the causes of waterfalls and describes heir features.
Among the waterfalls depicted are g4cially caused forms such. as Yov-
mite and Bridal.Veil Falls, ground water-related waterfalls at Thous And
Springs in Idaho,,and structurally caused-falls at Uray; Colorado;
Rock Creek, Montana; Spearfish, South Dakota; and Hanging Rock, North.

. Carolina.'

Concepts
. Natural forces acting today, are the\

same `as those which have-been acting
through the ages.

GraVity moves weathered material to
lower elevations and ultimately to the
seathrough the media of water, ice,
and wind.

Moving water is, the chief leveling
agent.

ObjeCtIVO':..

After watching this segment and completing
appropraate follow-up activities, the .

student should be able to

AA; explain how water erodes the land
in the special case of waterfalls.

Learning Activities
Have students find the definition of a waterfall in dictionaries and encyclo7

pedias.

Conduct a poetry writing projea in-coorieration with the language arts teachers.
Have students write poems or search for poems and short stories about waterfalls.

---Haye students look for works of art depicting falling water and music written
about



Conduct a bulletin board contest ill which the group that designs the most artistic,

imaginative display will then put it up on a centrally located bulletin board.

Media Resources
FILM SLIDES
WATERS OF YOSEMITE. 16m.' 9 min. sd. WHAT ON EARTH? SLIDE SET G/26/3.

color.: Pyramid Films.

Teacher References
Pearl t Richard M. 1974. 'Waterfalls: an explanation. Earth. Science 27(March-April

24-1o1.

U. S. Geological Survey. 1974. The River and the Rocks. Washington, DC: U. S.

Government Printing Office'. (pamphlet)



The Stories That Rocks Tell

What is a Fossil?

Program Overview
This piogram is comprised of two segments. The first, THE STORIES THAT,ROCKS
TELL, looks at sedimentary rocks to find out how they are \formed and how they
offer evidence of the conditiOns which existed, at the.timek they were formed.
The second segment, 'WHAT IS A FOSSIL? explores the pro es that allow Life'

forms to be presented. as fos-sils and studies the te paleontologists use,

to find fossils.

Textbook References
A SEARCH FOR UNDERSTANDING

Ch. 3-5: Some Ways of Identi ing
Common Rocks, pp. 106-110

Ch. 7: The Earth's, Su ace s
.

Built Up, pp. 209 -223
Ch. 11:. The Language of the Rocks,

pp. 342-355

MODERN EARTH SCIENCE
Ch. 8: Materials of the Earth's

Cii. tihiepito'c-15(3g1grd, pp. 376-
395

PATTERNS IN OUR ENVIRONMENT
Ch. 5-11: Sedimentary Raab P. .

122 , 4

Ch. 5-12 Sediments, pp. 122-124
Ch. 5-13: Clues of the Past in

'Sedimentary Rocks, p. 125

THE WORLD WE LIVE IN
Ch. 5: Origin of the Rock, pp.

47-71
Ch`. 23: The Rock Record, pp..

324=338

EARTH SCIENCE: A LABORATORY APIROACH
Ch. 6=7: Rocks Formed from

Sedimentary Deposits, pp. 127 -
128

C h. 7-8: Fossils and Similar De
posits, pp..151-153

EARTH SCIENCE:
Idea 4-4: We Have to Settle this.'

NaW, pp. 137-142
Idea 4-5: The Rock Connection, `

pp. 143-146
Idea 8-7: Collecting the Past,

pp, 311-316
Idea 8-8: The Big Push, pp. 317-

320

FOCUS ON EARTH SCIENCE .

Ch. 6: Sedimentary Rocks, pp. 108-
126

HOLT: EARTH SCIENCE
Ch. 4: Earth History, pp: 97-130'
Ch. 6: gooks; pp. 15373

INVESTIGATING THE 'EARTH
-.. Ch. 2-3: Investigating Rocks and

Minerals, p. 30.
Ch. '16: The Record in the Rocks,

343 =362

Ch., 17:. Life: Present, Past, and ,

Future, pp. 366-378_



Op ENVIRONMENT IN SPACE
Extendin1U8n.i4t4.6,4: ,Sedimentary: Rocks,

Ch. 24: Energy Systems Throughout the
. Geologic. Time,. pp.. 509-515

PATHWAYS IN SCIENGE
I Oh. 4: Rocks from. the- Waters,

pp. 20-25
Unit III: The Story Told by .

Rcks, pp. 137-176

*lent Readings

GENERAL.
Fenton, Carroll Lane, and Mildred Adams Fenton. The Rock Book. New York: Doubleday

and Co., Inc., 1970.

Martin, Alice and Bertha M. Parker; Rocks and Minerals. New York: Western Publishing
-Co., Inc., 1974. .

Rhodes, Frank H. 'Geology,' New York: Western Publishing Co, Inc. 1971.

FOSSILS
Cartner, William C. How We Know What on EarthHappened Befoie Mwi Arrived.

York: Sterling Publishing Co.e,, 1972.
'1.

dohen, Daniel. The Age of Giant Mammals. New York: Dodd, Mead and Co., 1969.

Goldring, Winifred. Handbo9k of PaZeontoligy for Beginners and Amateurs: The FC8sile,
Part /. ithaca: Paleontological Research Institution; J.960.

,

Ipsen, D. C. The Riddle of the Stegosaurus. New York: Addison- Wesley Publishing
Co., Inc:, 1969.

,Keen, Martin L. Hunting roseiZs; New'York: Julian Messner, Inc., 1970.,

Laitham, Urless., ,The Bone Hunte;e. New York: Columbia .Univ. Press, 1973,

Major, Alan. .Collecting Fossils. New York St. MartinTS'Press,,1975:'

Martin, Alice F:, and Bertha M.' Parker. Dinosaurs.. New York: Western Publishing Co.,
Inc., 1973.

Pinn, Giovanni. The Down of Life. London: Orbis publishing Co., 1972.

Prehistoric Animals. . The 1976 Child Craff Annual. New York: Field E,nterprisAb

Ross, Wilda: What Did the Dinosauls,Eat? New York:, Coward,.McCanni and Geoghegan, .

1972

Shuttlesworth, Dorothy. To Find a. Dinosaur. New York Doubleday and Co.; Inc.i, 1973.

Silverberg, .Robert: Mammoths, Mast.ewions and Man. New. York: McGraw-Hill Book,Co.,
1970. .

New

. White, ,Theodore E.- Dinosaurs at Home. New York: Vantage Press) 1967.

let, Lisbethand George Zappler. The ,World After the Dinoeqi...m.: Evolution of
Mammals. NekYork: Natural History Press, 1970. mr

National Mu:seiim of Natural HiStory. Ide Age, Mammals and the Emergence of Max. Washing-
'Ion, DC: Elephant Press ,Smithson.iaii. Institution. n.d.
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ent Synopsis
THE STORIES ROCKS. TELL shows how sedimentary rocks =contain'.

evidence of their origin. The, segment begins by' distussing the proCesses
of deposition, compaction, and cementation that produce sedimentary
rock. It considers the environmental .conditions that produce par
lar rock types. Conglomerates are-shown to be a product of abrupt
changes in stream; elocity; sandstones, a result of a.° variety of sand,
deposition patternS of wind and water; Student's observe swamps that _

produce shale and coal and two. strUcturei ,tharefiect,short term events:
raindrop .impretsions, and drought produced mud. cracks. Coquina
originates from. the-crushing of shell bedS ',.bY breaking waves. Lime
secretion results in coral. reefs and...sjiell limestones. The Segment
depicts the necessary for creating evaporites .and pre-
se-rving fossils. The conclusion suggests that students too, can read
the story of depositional environments in,sedimentary rocks.

latural
same as
through

troncepts
processek acting today are the After WatChing thiS. segment and completing
those.which have been acting appropriate follow-up, activities, the
the ages,. - student should be able to

Sedimentary. rocks- re formed by
paction and cemen tion,of various
products of .erosion;

'Sedimentary rocks .dnd the features they
contain- reflect the conditions ,that
existed during the time- they were 'de-,
posited:

relate the formation of sedimen-
tary rocks and the features pre--
served in them to the theory of
uniformitarianism -
explain how the most connon,types

_of 'sedimentary rocks are formed
depositional environments

eflect s,

..ideirtify -specific_ features in
sedimentary rocks that are used
as evidence' tq determine deposi-
tional conditions.



ent Synopsis
THE STORIES ROCKS. TELL shows how sedimentary rocks 7Contaih:

evidence of their origin. The, segment begins by' distussing the processes
of deposition, compaction, hnd cementation that produce sedimentary
rock. It considers the enviropmental.conditions that produce part
lar rock types. Conglomerates are-shown to be a product of abrupt
changes in stream velocity; sandstones, a result of a-variety of sand
deposition patterns of wind and water. Students observe swamps that _

produce shaleand coal and two structures Oatrefiect,short term events:
raihdrop.impretsions and drought produced mud.cracks. Coquina
originates frOMthe.lcrushing of shell beds'bY breaking waves. Lime
secretion results in coral reefs and&shell limestones. The Segment
depicts the Conditions necessary for creating evaporites and pre-
serving fossils. The conclusion suggests that students too, can read
the story of depositional environments in. sedimentary rocks,

-Vatural processek acting today are the
Same as those.which have been acting .

through the ages,
- ,

- Sedimenta yr rocks re formed by cowl.
paction and cemen htion of various
products of erosiok

'Sedimentary rocks dhd the features they
contain- reflect the conditions; lat
existed during the time they were'del
posited:

After watching.tbis. segment and cdmple
appropriate follow-up, activities, the
student should be able to

relate the formation of sedime
tary rocks and the features pi
served in them to the theory d
'uniformitarianism

p explain how the mostcommon,tY
of sedimentary rocks are forme

depositional environmg
eflect

4'

idehtifyspecific. features in
sedimentary rocks that are use
as evidence' tq determine depos
tional conditions.



.4. .j.. ,

Prior to viewing this segment, students, should be acquainted with the following
terms.: Sedithent, compaction,, cementationenVirOnment, fossils* sedimentary rock..

. . , . .

.. Have students study a group of specimens and try to decide what kindS of deposi-
tional fonditionsthey represent. Repeat after viewing segmentl.

Learning Activities

Media Resources
FILM.

ROCKS THAT REVEAL THE PAST. 16mm. 12 min.

sd. color. BFA Eduaational Media:,:

FILM LOOP
SEDIMENTARY ROCKS. 1 color film loop.

Hubbard Scientific Company.

FILMSTRIPS
MATERIALS OF THE EARTH'S CRUST. .6 color

filmstrips. Ward's Natural Science
Etablishment, Inc.

ROCKS AND MINERALS: SEDIMENTARY ROCKS.
color filmstrip, cassette tape/disc
recording.' Learning Resources, 1974.

SLIDES
ROCKS. 20 color slides. Hubbard

Scientific Co;.,,

KIT
-1,1

EARTH MATERIALS KIT. quantities of 25%
specimens. Hubbard Scientific Co.

MAPS
illiam B. 1970. IANDFORMSUpton,

AND TOPOGRAPHIC MAPS. New York:
John Wiley and Sons, Inc.

Teacher WereOlms
Blatt, Harvey;,Middleton; Garard;..and Murry, Raymond. 1972. Origin of SedimentarY

Rocks. EngleWbod Cliffs, NJ: Prentice-Hall, Inc.
. ,

Morgan, James P. 1970. Deltas: a resume' Journal of Geological Education 18(3):
107-117.

Newell, Norman D. 1972. The evolutidn of reefs. Scientific American 226(12): 54
65. .

pirsson, Louis V., and KnopfAdolph. 1953. Rocks and RocklMinerals. 3ra ed. New
York: .John Wiley and Sons, Inc.

0 Strahler, Arthur N. 1971. Principles.of Physical Geology. 2nd ed.
,Harper and Row.,

`,

New York:



What is
a Fossil?

Segment. Synopsis
WHAT IS A FOSSIL? introduces students to fossil preservation and

the profession of paleontology. The segment begins in the Badlands of
South Dakota with the "discovery" of an oreodont skull and, then proceeds
to a discuSsion of various types of preservation and indirect evidence
of,fossil life formS.' Examples are seen .of carbon traces of plants,
traces of dinosaurs,,silica replaced.wood'and shellS4 pyritized
amber preservation, cast and molds, andmumnification. Students Ob-
serve paleontologists at Dinosaur, National MonuMent exposing the bones,
of large dinosaurs.- Students also watch Dr. JiM Jenson Supervise the
removal of' giant bones from a quarry near Grand Junction Colorado.
The final.portion of the 'segment takes students to the ILboratories
of the SMithsoniari Institution where a fossilis followed from its
arrival, through its preparation and completion asfa specimen ready
for study or display.

,

Concepts-
Natural processes acting today are
the same as those which have.been
acting'through,the ages..

Fossils occur in sedimentary rocks
in a number' of ways.

Fossils commonly reflect past environ-
ments.

Objectives
After watching this segment and completing
appropriate follow-up activities, the
student should be able to

relate the present ion of fossils .

to the theory of iiformitarianism

explain the principle Methods by
which fosSils are preserved

explain and illustrate how fossils
serve as indicators of the envi)ron-

Ament in which they lived.
1W,*,

Learning Activities
Prior to viewing this segment, students Should be, acquainted with the following

terms:Jossil, paleontologist, replacement.



Have students prepare a bulletin board display which shows some of the ways
fossils are preserved.

Conduct an art contest in cooperation wipi_the art teacher. Have students re-;
search and then prepare drawings of plants and anlials as they would have appearek-T
during aparticular period of geologic time.--

Have students conduct the foilowineinvestigations from Mile F. Harris's et al.
Earth Science Curriculum Project textbook, INVESTIGATING THE EARTH (1973), published
by Houghton Mifflin Company, Boston, Massachusetts:

17-4. Fossil Evidence for Prehistoric Organisms

17-5 Investigating Footprint Puzzle

17-6 Haw Fossils Form

17-7 Investigating. Casts aid Molds

Have students tvy being paleontologiSts by carrying out the activity described
in Richard Lauricell's "Paleontology in the Classroom," in SCIENCE AND CHILDREN,'Vol.
14, No. 64March, 1977), p. 6. Thensresearch whether dinosaurs were warm or cold
blooded animals. -

A group of students may wish to try mounting the bones of a chicken (less head
and feet) using the remains of a baking hen from one of their homes.

Media Resources

DINOSAURLAND. lom. 25 min. sd. color.
Utah Travel Council.

DINOSAURS: THE AGE OF TIE TERRIBLE
LIZARD. 16mm. 7 min. sd. color.
Enc. Britannica Ed. Corp., 1970.

THE .FOSSIL STORY. 16mm. 19 min. sdi
color. Shell Film. Library, 1963:

FILMS

FOSSIL FROMSITE TO MUSEUM. lomm. 11

sd. color. Coronet_Films, 1971.

THE GREAT DINOSAUR DISCOVERY. 16mm. 25

min. sd. color., Brigham Young Univ.,
1976.

FILM LOOPS
FOSSILS, PARTS 1 AND II. 2 color film

loops. Ward's Natural Science Es-
tablishment, Inc.

SLIDES
INTRODUCTION TO. FOSSILS, PARTS I AND II.

20 color slides in each part.
Society for Visual Education, 1972.

WHAT ON EARTH? SLIDE SET G/27/2.

STEREO STUDY PRINTS
Sandberg, Philip. STEREOGRAM BOOK OF

FOSSILS. 300 color prints. Hubbard
Scientific Co.

WEIGART EMBOSSED FOSSIL REPRODUCTIONS.
. Museum Shops, Smithsonian Insti-

tution.

Zallinger Rudolph F. DINOSAUR AND
MAMMAL MURALS. x 1 1/2' colOr
prints. Peabody MusenmAssociates,
Yale Univ.

KITS
BASIC.FOSSIL COLLECTION 16 fossils,

Ward's Natural Science Establish-
ment, Inc.

BASIC FOSSIL KIT. 20 plastic fossils.
HUbbard Scientific Co.
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Teacher References

Andrews, Henry 6., Jr. 1947. Ancient Plants and the World'They Lived In Ithaca,'

NY Comstock Publishing. Associates.

Ash, Sidney R., and Mriy, David:B., 1969...:, Petrified- Forest: The Stow Behind
the ScenFy. 'Holbrook,A2: Petrified. Forest Museum AssOciation.

'Beerbpwer, R. Field Guide to Tossils. ESOP. Pamphlet Series. No. 4. Boston:..

. Houghton Mifflin Co.

Callahan, Philip S. 1972. The Evolution of the Insects. NewYork: Holiday
House, Inc. !

Colbert,; Edwin H. 1966. The Age of Reptiles.. New York: W. W. Norton and Co.,
Inc.

Desmond, Adrian. .1976. Hot Blooded Dinosaurs: A RevolUtion'in Paleontology.
,New York: . Dial Press.

Dunbar, Carl 0., and Waage Karl 14... 1969:
John Wiley and Sons, Inc.

'Fenton, Carroll L.., and Fenton, Mildred A.
NY: Doubleday angl Co., Inc.

Historical Geology. 3rd ed. New York:

1959. Fossil Book. Garden City,

Glut, Dolrind.T. 1972. The Dinosaur Discovery, Secaucus, NJ: Citadel Press.,

Markthan, Harvey G. 1952; Fossil MamMalt:' Museum PiCtorial No. 4. Deriver,'

CO:, Denver Museum of Natural History.-,

Spinar, Z. V. 1972. iLife Before Man.. New York:. McGraw-Hill.BooV.

Stewart, John Massey. ..1977, Frozen mammoths from Siberia bring the ice
.,vivid life. Science. 8(9). :

Tidwell, William D. 1975. r°6Vmmon,Fossil Plants of Western North America. Provo,

Ur: Brigham Young ,Univ. ,Press.

ages to
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Landfo

Program Overview
The interaction of constructive and destructive forces that resat in land-

forms is the basic theme of this program. The first segment, WHAT IS A LAND-

FORM?, 'considers.the phases of the landform-cycle by comparing mountains,
plains, and plateaus in 'youth," "maturity,"Aand "old age." Students are

encouraged to look at ihe way man uses the Lind in light of its geologic

structure. and history. In the second segment,"MAN.VS. THE: LAND, students-

are asked if man is behaving as a climax or pioneer' species. The history of

a plant community and an ancient Indian community are used as examples to help

students arrive at a conclusion.

What is -a La dform

Man vs. the Land

Textbook References
EARTH SCIENCE: A, LABORATORY APPROACH

No references

EARTH SCIENCE: IIS

No references

A SEARCH FOR UNDERSTANDING
Ch... 2: A Look atnthe United'

States, pp. 48-82
"Ch. 7-4: Mountains, pp. 223-

231

MODERN EARTH SCIENCE
No references

PATTERNS IN. OUR ENVIADNMENT
Ch. 8 -3:' Landscape Patterns--

How Are They Formed?, pp. 221-

225

Ch. 8-5: lip-down-up-down: The
Building Up_and Wearing Down
of Landscapes, pp. 226-229

Ch. 8-7: People and Landscapes*
pp. 229,-232

THE WORLD WE LIVE IN

Ch. 14: Mmintailis, Plateaus,

and Plains, pp. 207-225

Ch.. 17:, Physiographic Provinces
of the United StateS, pp.
247-254

FOCUS ON EARTH SCIENCE
No references .

HOLT: EARTHSCIENCE..
Ch. .2: ',Bending the Crust,' pp. 43-

.

Ch: a: Shaping the Land,pp. 64,
96,
8: People Resources and
Energy, pp. 202-240.

INVESTIGATING THE EARTH.
Ch. 14: Evolution of Landscapes,

pp. 299-318

." OUR ENVIRONMENT IN SPACE
.',No references

PATHWAYS IN SCIENCE.
No reference's

227

223



Student Readings
Adams; George F., and Jerome Wyckoff. Landforms. New York: Western Publishing Co.,

Inc., 1971.

--..,....).1exander, Taylor R., and George S. Fichter. Ecology. New York: Western Publishing
Co., Inc 1973.

Cnronic, John and Halka. Prairie Peak and Plateau, A Guide to the Geology
Bulletin 32. Denver: Colorado Geological 'Survey, 1972.

"Cities of First Americans" Arizona Eight:lays 48; 'No. 1 (102), 16-33.

Clark, William. 'Death Valley: Ae Story Behind the Scenery. Las Vegas: K. C.
Publications, 1972.

Love, J. D., and John C. Reed, Jr. Cmation of the Teton Landscape. Jackson, WY:-
4 Grand Teton Natural History Association, 1968.

National Geographic Society._ Our Continent: A Natural History of North America.
Washington, DC National Geographic Society, 1976.

Phillips, M. V. Physical Geography,'Interpreting the Physical Features of the Earth.
Middletown, Cr: American EducationAkiblications, 1976.

.Shimer, J. A. Field Guide to Landforms in theUnited States. New York: Macmillan.
Publishing Co., Inc.,_1972.

of Colorado.

Time-Life Editors. The American Wilderness. Mbrristamn
1972-1975. (a series of titles about areas in the

U. S. Geological SUrvey. Landforms of the United States.
Government Printing Office, 1975. (pamphlet)

Our Changing Continent. Washington, DC: U. S. Government Printing
Office, 1973. (pamphlet).

Watts, May T. Reading the Landscape. New York: Macmillan Publishing Co., Inc.,
1957.

'Yandell, Michael D. National Parkways, aPhotographic and Comprehensive Guide to
Rocky Mountain and Mesa Verde National Parks. Casper, Wyoming Worldwide
Research and Publishing Co., 1975.

Zim, Herbert S. The Rocky Mountains.' New Yorke WeStern Publishing Co., Inc., 1964.

NJ: Silver Burdett Co.
United States)

Washington, DC:
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What is a Landform?

Segment Synopsis
This segment introduced students to the idea that landforms and

the kinds of activities man can carry out ppon them are determined by
the history of geologic events in the area. The Black Hills of South
Dakota are considered as an example. Students are taken-through a
brief review of the Hills' history and then look at the Hills today
in terms-of their features and the kinds of activities: man carries out
in the regipn. The segment introduces major landforms, beginning with
mountains and plateaus. It shows-the Alleghany and Colorado Plateaus,
landforms caused by different climates;, the Great Plains; and the
Atlantic Coastal Plain. Throughout the segment, landform development
is stressed as a process primarily involving uplift and erosion:,

ONICelkg
Natural forces acting.foday are the
same as those which have been acting
through the ages.

6 The landscape may be, considered the
product of internal versus external°
processes working on rocks exposed-

..
at the interface.

The structure, texture, and composi-
tion of rocks reflect their origin
and history.

41 Internal and external processes
vary in different places and at
different times.

6 The interaction between internal
and external forces produces distinct
patterns across the earth's surface
that can be recognized as physical
regions.

Objectives
After watching this segment and completing
appropriate follow-up activities, the
student should be able to

relate landforms and their cycle
of development to the theory of
uniformitarianism

demonstrate-an understanding of
the life history of landforms.by
giving examples of youthful,
mature, old age and rejuvenated
landforms

6 illustrateoidescribe,and cite
examplesof. he principle types of
landforms.including drainage
patterns, plains, plateaus, and
mountains.

4



Mbuntains are generally related belts of
present or previous tectonic activity.
The remaining parts of the world are
generally plains, plateaus, or eroded
mountains. -

Learning Activities
Prior to viewing this segment, students should be acquainted with the following

terms: landform, youth, maturity, old age, rejuvenation, mountain, plateau, plains.

Have students prepare a display illustrating the principle physiographic regions
in the United. States and their locations.

Have students prepare bulletin board displays depicting national parks and
monuments created to protect specific landforms features.

Have students give reports describing a particular area of the country such as
the Colorado Plateau or the Ridge and Valley Province of Virginia.

e Have1KOdents prepare a display illustrating the principal differences bettieen

theillue Ridge, Piedmont, and Atlantic Coastal Plain Province.

InVite individuals who have lived in other regions of the United States to
visit the class and describe the, area's climate and character.

Take students on a field trip to California and the Rocky Mbuntains while
staying in your classroom using the FIELD TRIP. KIT: ROCKY MOUNTAINS and the FIELD

TRIP KIT: CALIFORNIA MOUNTAINS, both produced by,Hubbard Scientific Company,
Northbrook, Illinois. .

Have students conduct investigations with Ward's GRAND CANYON RELIEF MODEL KIT,
produced by Ward's Natural Science Establishment, Inc., Rochester, New York.

Media Resources
FILMS
COLORADO'S MAGIC WONDERLANDS. 16mm. 17

min. sd. color. Colorado State sd. color. Ency. Britannica Ed.

Division of Commerce and Development., Corp.

GEOGRAPHY OF. THE UNITED STATES SERIES. MOUWAINS. 16mm. 9 min. sd. color.

6 reels. ' 16mm. sd. dolor. 'BFA Indiana Univ. Audio-Visual,Center,

Educational Media. 1967.

MONUMENTS TO' EROSION. 16mm.. 11 min.

IDAHO HIGH COUNTRY. 16mm. 14 min. sd.

color. Idaho Dept. of 'Commerce and
Development.

MOUNTAINS," PLAINS, PLATEAUS. 16mm. 13

min. sd. color. UniversalEducation
and Visual Arts, 1971



PLAINS AND PLATEAUS. 16mm. 10 min. sd.

color. -Indiana Univ. Audio-Visual
Center.

TOMORROW ,IS MAYBE. 16mm. 20 min. sd.

color. Indiana Univ. Audio-VisuaI'
Center, 1971..

WYOMING - INVESTMENT IN THE GREATOUr--
DOORS. 16mm. 27 1/2 min. sd. color.

Wyoming Travel.CoMmission.

lLh4 LOOPS
GEOLOGY LANDFORMS SERIES. 10 color film.

loops. Hubbard Scientific.Co.

SLIDES
LANDFORMS'I AND II.. 2 sets,

slides each.

. WHAT ON EARTH? SLIDE SET G/28/1.

20 color

MODELS
LANDFORM MODELS, 8 separate raised

relief.maps.forM one 3'x 8! model.
Hubbard Scientific Co.

'COMPARATIVE TERRAIN YODELS. 2 models,
each 18" x 24".- Hubbard.Scien-
tific Co.

Tea Cher References
American Association of Petroleum Geologists, 1973. United St'ate's Geological High-

way Map Series. Tulsa: American Association of Petroleum Geologists. (a

series of regional maps)

Fenneman, N. M. 1931. Physiography of the Western United States. New York:

MtGraw-Hill Book Co.

1938. Physiography of the Eastern United States. New. 'fork: McGraw-

-- Hill Book Co.

Raisz Erwin. 1957. Landfbrms of the United States. (map)

Richason, B.'F. 1972. Atlas of Cultural Features. Chicago: Rand McNally and Co.
, .

Shepard, F. P.., and Wanless, Harold R.. 1971, Our Changing Coastlines, NeW.York:

McGraw-Hil Book Co.. . '

Sirahler,Arthur, N. , and Strahler,.:Alan H. 1913. 'Enz)ironmen'tal GeOscience:

Interaction Between NaturaZ Systems and Man: New YOrk: 'John Wiley and'Sons:',.

Note: 'See the NATIONAL GEOGRAPHIC magazine for articles on specific regions.

231
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Man vs.
the Land

Segment Synopsis
MAN VS. THE LAND poses 'a question for students about 'their life

styles. The segment opens by explaining the difference between pioneer
and climax species in the plant community; It then poses the question:
"Is Man a Pioneer?" Examples are shown. of early pioneer behavior using
film of western mining towns. The Indian culture in Chaco Canyon, ,New
MexicO, is presented to illustrate the idea that misuse and overuse of
resources are not new problems. The Chaco Indians's expansion activities
and their eventual consequences are explored and a case is built against
overuse of the larid. The.segmerit closes by suggesting that the planet's'
resource problem§ are much.more serious than the Chaco's because man
has no more space in which to :move..

tt.

Conicepts
4 Man interacts with, the enviro ent

causing changes Ao occur may be
beneficial or detrimental' o his fu
ture existence.'

Liiing,;.commuatieS a cycle
culminating in a cl community .

that operates in harmony with the
land.

Man is acting as a pioneer species.
The changes man is producing may make
it impossible, for him to live com-
fortably on the planet in the future.

Objectives'
After watchiit this and completing
appropriate fol.low-,up ,activities, the
student should be able to

explain and illustrate the difference
between.pioneer and clitnax
communities,

give examples of ways.3.1 which man
is beh.Fing as a pioneer species
at pretent as'well as in the past

suggest how marl might change his
behavior towards a climax type
relationship with the land.

Learning. Activities
Prior to viewing this segment students should be acquainted with the following

terns: pioneer community, climax community.



Have students read about Western Indian cultures.and try to find out why they
changed their life styles in the last two centuries.

Debate one of these topics:

1.. Is modern man a pioneer?
2. 'Man's,f0ture on our planet
3,.: Land use planning-good or bad?

FILMS
COLORADO'S MYSTERY MESA. 16nu.. 14 min.

sd. color. Colorado State Division
of. Commerce and Development.

LEARNING. ABOUT THE PAST. 16mm..f.. 10 min,
sd. color. Indiana Univ. of Audio-
visual Center, 1951. (a title in
the Prehistory.Series),

P

MULTIPLY...AND SUBDUE THE EARTH. 16mn.

67 min. sd: color. Indiana Univp%

Audio-Visual Center0969.

Media Resources,

,EULLDOZED AMERICA. 16mm. 25 min. sa.

color. Michigan Dept. of Natural
Resources.

SIDES
WHAT ON EARTH?' sLip4.opET G/28/2,

;. '

Jr

Teacher References
Hall,..,Stephen A. 1977. Later quarternary*titentation anckpaleoecolbgic history

df Chaco Canyon, New Mexico Geoldgtcal Society orAinerivs:0441etn 88:

1593-1618... ,' ... '

Add, Neil M. .1922. The Pueblo Bonito' eipeditioN* .the National'appgraphiC SocietY.

National Geographic 41'(Mafch): 323-331. :'1101-

Judd, Neil M. 1923. Ftieblo Bonito, ancient::: National Geographic 48(Sept.):

227-,2621

tidnal.,Park Sei-ViCe. 1973. Nano Bontto: Cacbe,A24- Southwest Parks- ant,;,:
itiblamientsPisSociation. (pami6hlet)

Vivian, Gordon; and Reiter Paul. 1965. The Great KiVa13of Chaco Canyon anoThei.7.

Relationships. Mpnograph .Sante Fe: The_ of American Resparch..
,



' 4;
OverviProgram

.,
?'.

, ;. i..., ..,,
This single segment program introduces).students to:-.60 concept soy geq,logic time,
methods,used for, determining relative and absolute sequences of evejfts, and the
structure of theleologic timetable.

eilbook References, .
A. SEARCH FOR UNDERSTANDIN'

Ch. 13: Geologic Time, pp. 400 -
448

NIDDEM EARTH SCIENCE: ...-
Ch. 18: The RockRecord pp. 376

395 '

Ch. 19: The Buk,laiiig of a Con -\

tinent, pp. 59641,$.

...-PATTERNS IN OUR 'ENVIRONMENT:'.:.

Ch. 3: Parts 13: throiigh:::4, pp.

64-77

WE WORLD WE LIVE IN
Ch. 23: The Rock Recoy41,

338
Ch. 24:` Precainbrign Thri:itigh

PaleozoiC, pp. 339-353
Ch. 25:. :Mesozoic Through Ceno- ,

zoi.c, pp. 354-370

EARTH SCIENCE: A.,LABORAibRif APPROACH
Ch.. 13: Time and' ::the Earth, pp.

289-3.07

EARTH SCIENCE: IIS .

Idea 1: It's Going to Take Some
Time, pp. 31-'34

FOCUS ON EARTH sCpcF1,
gt. 20: Dating. Geologic Time, pp.

392-412
Ch. 21: The Geologic Time Ecale,

pp. 413-441.

HOLT: EARTH SCIEgi
Ch. 4: Earth History, pp. 97-130

INVESTIGATING THE EARTH
Ch. 15: Measuring Time,.,i: 323-

-

Ch."16: The Record in the Rocks,
pp. 343-1162

--Ch. 17: Life: Present, Past, and
,Futtire, pp. 365-391

Ch. 18: Development of a Continent,
pp. 395-412

OUR ENVIRONMENT IN SPACE
a. 24: Energyk,,Systems Throughout

Geologic Tund,2-pro. 509-528

PATHWAYS IN SCIENCE
III Ch. 4: The Age oto,the

pp. 154-158



GEOLOGIC TIME
. v.Newman, GeOZogic 1NlasVnitkin, DC U. S. Geologigal StinteY, 1976.

Cpa4fildt).,

U. S. Geologidai Survey. Tree Rings: Keepers of the Papt.::.101* ington,
U. S;''' GOvernment Printing Office , 19/5. (pamphlet)

HISTORYHISTORY .

Dineley, DavAd. Earth's Voyage Through. Time.' New York: Alfred. Knopf, Inc. ,

Knighti Charles lit "Parade of Life Through the Ages." National Geographic, Feb.
1942,4). 141-184

Nahonal. G aphic Boolc $ervice, Our Continent A Natural .Nistory of North
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Segment Synn
,

j`s final prograPrOf.thelHAT ON ',pm series considers geologic
..''1he program beginailitt);-V,brief'reView of man's king "about

the age of the earth and.f.hel,fray the earth has changed:. It presents
rules for ordering events relative sense,, using examples., in nature.
of.surferpositions, tmconfonnities, and event sequences. `. he history
of the time scalp is described, followed by t,an,explanation of thp scale's
division into eras, periods and epochs.. It reviews early attempts to
place absolute dates on .geol gicteventS and explains the problems in-
arAved, in each. During a v it to the radiometric laboratory at the

'University of North Carol' in Chapel Hill, radioactive decay-is eg-
plored as a method for da g rocks. The program concludes with a walk
through the earth's history using a football, field as a scale. Major
event are indicated' along the scale, -culminating with/the Ice Ageand

, *7-1Civilization at the, goal line.

6)noaribi

atura.i. processes acting today aTe
e Same as those which haVe.beerif'

clting through the .ages.

Time i,$ pleasured by means of events.
It can be dealt with in a relativ or
a measured senge,

After watching this -program and completing
appropriate 'follow-up activities ,, the"
student should be able to .

relate geologic -hme and the
principles underlying its usei tO
the theory of uniformitarianism

explain~ the` differences between
conventional and geologic time

demonstrate the .principles under-
' lying radioactive dating

Geologic ,time:is subdivided largely -

on the basis of the evolution Of life
and on the amount and type of crustal,.
activity-which occurred at various
times in the 'past.

:

e. The natural decay of certain radio-
active isotopes can be \used to deter-
mine the age of rocks, in years.

.

. Thee:structure* texture, lnid.composi-
tion, of rocks reflptt t*ir origin an '

A, develop 'a 'logical sequence of
events from, a geologic crosssec-
tion. ing the.principles 'Of
stratigraphy, fossil; correlation,.
and :radioactive , dating. . ,



.4e

'In an undisturbed sequence of roC)Felayers,
the oldest layers are at the bottom and the'
'.oungest at the top..

Reconstruction of earth history from records
in;recks. is dependent on accurate correlation
ofcrodk units from one area. to another.

The sequence of events leading'to the for=
mationOf a given rock unit is inferred on
the basis of thespatial relationship of
the unit to other rock unitsin the area.

FossiiS commonly reflect past environments
and provide a means for determining a se-
quence of events,

demonstrate an overall know-
ledge of the geologic timetable
in terms of its; organi-
zation; and application for
interpreting earth history.

. Prior to'viewing the programs, students should be adquainted with, the following
terms:. absoluWtimerelative time; radioactive decay, era, period, epoch,

,

HaVe students'read about James Hutton, Charles Lyell, William Smith, Abraham
Wegener, and other scientists involved in developing:the geologic timetable"and
dating.techniques. '

Have students cqndUCt"th64ollowing investigations from Chapter 16 "Th i;:tecord
in the Rocks".in MiOs F. HarriS's.et. al TEACHER'S GUIDE, for the Earth Science
Curriculum Project405cfbidoli; INVESTIGATING THE' EARTH (1973), published by Houg1tton
Mifflin Company;legIstOlijlissachusetts:

.16-5 Investigating Puzzles in the Earth's Crust
16-6 Correlating Rock Layers

16-7 Outcrops Reveal a Sequence of Evenfs
4

16-8 Interpreting a Chapter in Earth History

r

Have Students prepare a display showing the origin of the period onAhe
Gtologic Time Scale.

Media Resources
FILMS

THE EARTH: DISCOVERING ITS HISTORY. .1-111 THE BEGINNING. 16mm. 28 min. sd.
16mm. 14-1/2 min. sd. color. . -'color. U. S. Geologic Survey,.1954.
Coronet InstituteMedia.

EARTH SCIENCE: PARADE OFANCIENT LIFE.
16mm. 15 ntin. sd. color.
Indiana Uhiv. Audio-ViSual Center.

REFLECTIONS ON TIME. 16mm. .22 min.. sd.
&dor. Ence: Britannica Ed. Corp.



., STUDY PRINTS
THIS LAND.' 16iiini.':.':3. Iri.iii... ic1::.:Coioi..:, HISTORY OF THE .EARTH., 'IS sets, each

Shell Film Library, .1973.. '' '..." contains six.:18 X13" color
;.;,§ .- prints: Ward'S. Natural Science Es-.

TIME LIFE. 16mm. 10 1/4 . COlor. . tablishment,. Inc,
.. ,Film Fair.

,.. . ,

THE
4.

TREE THAT PUT THE CLOCK BACK:- :' 1.6nii. TRANSPARENCIES .1
10 min. sd. color. Time-Life 'Films; GEOLOGIC TIME, PARTS-I AND II. 2 color
1971. transparencies. Hubbard SCientific

Co.

. .

SLIDES
WHAT ON EARTH? SLIDE SET G/29:

r'
T

to;

KIT.
GEOLOGIC HISTORY KIT. Ward's Natural

Science Establishment, Inc. '

MODEL
EAltill HISTORY MODEL. 18' x 24" model.

20 reproduction fossils. 'Hubbard
Scientific Co.
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Castillo, .Raymond A., and Ward, Roger W. 1968. Half-life analog using sugar cubes.

The Science Teacher 35 (7): 83-84.

Cloud; Preston, ed. 1970. Adventures in Earth History. San Francisco: W. H.
Freeman and Co.

Dunbar, Carl 0.,, and Waage, Karl M. 1969. Historical Geology. 3rd ed. New York:
John Wiley and Sons,' .Inc.

Editors. 1978. How much is a million? Science and Children 15 (Feb.): 6.
Either, Don L. 1976. Geologic Time. 2nd ed. New York: Prentice-Hall, Inc.
F nton, Carroll 'Lane, and Fenton, Mildred Adams, 1952. Giants of Geology. rev.

ed. Garden City, NY: Doubleday and Co., Inc.
Guthrie, Russell D.. 1972. Recreating a vanishing world. National Geographic 141

(March): 294-301.

Hurley, Patrick M. 1959. How Old is the Earth. Garden City, NY: Doubleday and Co.,
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Richards, L. W., and Richards, G. L., Jr. 1962. Geologic History at a Glance.

Stanford: Stanford Univ., Press. (three posters)
Seyfert, Carl K., and Sirkin, Leslie A. 1973. Earth History and Plate Tectonics:

An Introduction to Historical Geology. New York: Harper and Row.

.Zahl, Paul A. 19,77.. Amber: golden window on the past. National Geographip'152
(Sept.): 423-435.

239



Equipment for the
Earth Science Classroom

The equipping. Of an earth science classroom /laboratory is'an eXpenSive and
involved procedure. The specific items 'Ch should.be in any given school depend

an i'llon its location, physical plant, and st nt popula m. Ideally, the terrain
surrounding a school should include a stream m alo with various types of terrain
and ground cover. In reality, few schools have all these 'features and as a result
'the kinds of student activities that may be carried.Out vary widely. This equipment
list assumes that the. school's media center supplies overhead, slide,and motion
picture projectors; television monitors ;' videocassette recorders and all types of
media on a check out basis. It also assumes. that the. media center had acquired or
is acquiring an-appropriate collection of. slides, transparencies, and books ap-.
propriate to the earth sciences.

. The equipment itemized on this list is intended to be kept in the classroom..
on a permanent basis. No effort has been made to4ndicate.the order'in which items
should be acquired as,that Must be deterMined by the school setting and program.
Every effort has. been ade to make-the list.complete but, some commonly used items
were omitted from the "supplies" list because they are normally available in nearly
every school.

Equipment

1. Anemometer - combined wind speed and direction indicatorelectriC - for roof
mOunting, batteries in most units will last at least one year

2. Acceleration kit - for study of falling objects

3. Aprons - plastic, student

4. Atomic model kits - should contain "sufficient atom centers and bonds to constru9i
structure models for each of the six basic crystal systems

5. Balances"- platform - should be adaptable for determining specific gravity and
spring.

6. Barometer - Aneroid - while mercury baromater are desirable, the dangers of
metallic mercury rules out its use in the classroom

7. Basketball or Volleyball - for use as simulated planet

0
8. Beakers - assorted sizes of pyrex and polyethelene

9. Bottles and jars - assorted sizes including: 1 quart (liter) sample.containers,
1 gallon jugs for cloud formation demonstration," acid bottles with droppers
for mineral and rock identification labs

10. Buckets - 1 gallon plastic for use in sampling streams, ponds, oceans, etc.

!unsen. Burners- or propane torches
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12. Cans - shiny aluminum and black - fitted with insulation for absorption in-
.

vestigations

It. Clamps and Tongs of various types - condenser, test tube, beaker, crucible,
hose clamp, both pinch and, screw type

14. Clock - wall model with second hand preferably clock should be equipped with
a switch for stopping and starting the unit

15. Compasses Magnetic-equipped for declination compensation

16.. Compasses - Brunton Cadet-for geologic-mapping equipped.to measure strike. and

17. Convection Chambers for-demonstrating vortex formation in tornadoes

18. Transparent Crystal Models -for use in demonstrating crystal symmetry

19; Crucibles .

20. ye Wash Station- OSHA approved type

21. Fan -' electric or blower -for use in wave generation

22. Fire Blanket.

- - 23. Fire Extinguishers - approved type

24, . First-aid cabinet with supplies

25. Flashlight - preferably 6 volt. unit-

26. Flashlight - bulb and4ocket with battery source-for use in globe projeCtor.

1
27. Flasks - Florence - flat bottom-Pyrex or Polyethelene, assorted sizes

28. Flasks -. Florence .= round bottom, 3,000 ml. for use in globe projector.

29. Fossils - 1 set of fossil specimens should be maintaindi for demonstration
purposes including the following:

1 Trilobite
1 Brachipod
1 Cephalopod.
1 Gastropod
1 Vertebrae (porpoise or fish)-
1'Shark tooth
1 plant in shale (preferably fern) showing leaves
1 piece of petrified wood showing structure
1 worm trails on tubes in sandstone or shale

41
1 cast or mold' of any e above
1 slab.ofIcoral btyozoan or orb terial

Kits or'sets of fossils for students' use may be assemble
fossils are abundant. In other areas you may wish to purchase plastic.
replicas available from equipment supply firms.



30. Fossil models-vertebrate skeletons, plastic to be used in paleontology

exercises. (available through hobby stores)

.31. Funnels - short.. and long stem.

32. Foam rubber flexible (approximately 18 x 4 x 110.in differenf colots fot
use'in demonstrating folds

33. Gauge-Rain - large scale plastic or metal to be used to deriOnstrate multiplier
effect as applied to gauging prripitation.

34. Globes - Political
Physiographic showing features of ocean floor
Chalk - markable

35.

- 36.

37::

38.

39.

t

Goggles - student (OSHA approved with cabinet) .

Graduated cylinders - unbreakable (assorted sizes)-.

Hand tools with Box - including hammer, screw driver, pliers, tin snips, etc.

Hammers - Geologicjone[per class).

Hand le es:

2 t dents
E

14,

40. Hot ate - Electric '?
,

."

-
(10 x with .6.4-0.)''fpil-cise..ifi,Stu4N:iiit..i.ocks (1 case to each
(B f, L4ddiiktecnlAYX-lor teachr use)

41.' Nr4de is'Aiemisplieres - or palr Of lumbers helper"

42. .Mainefs Bar

43. Maps

1 set for each
five students

1 fot each 2
Students

-1 each

kset of 25 topographic maps
illustrating specified physic-
graphicfeatures. U. S. Geologic
-Survey.

This set can be developed
into a number of laboratory
activities that ailoW stu.,

dents 'to study. important
landfOxns and the result of'r
tectonic or erosional.pro-.
Cesses using,realexamples.

A topographic map of the area in Maps of your local area
which your school is located. are the best teaching tools
(Preferably 7h' size) U. S. Geologic for snap reading.

Survey.

Maps of various types: Students need-an-opportunity

A. Geologic map of Notth Aneri- to study various types-of--____
1:5,000,000 U.S.G.S mapS first hand. TheU.S.G.S.

also be
B.' Chesapeake Bay sheet (NT-18)

larger types can
wall-mounted adding to the

of the International Map of
the world. U.S.G.S.

color and character of

/ Also: Hatteras sheet(NI-18)
(the classroom.

Lookout.Mountain sheet (NI-16)

C. Plastic Relief Maps.- (Scale
1:250,000) Applachians, world, United States

243.
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D. Nbrth Carolina - Politidhl - U.S.G.S.
(State 1:.500,000) Topographic--U.S.G,S..

7

c Roadsfree Highway Department
E. ,Oceanographic Charts
F. North Carolina Soils Map
G. Satellite Photos
H. Status of Mapping indexes (current)--topographic

aerial photography
I. Weather. Map (markable with chalk) -- United. States
J. Physiographic--Maps of world (National Geographic Society)

--Maps of United States
--Maps of ocean basins (National Geographic

Society)

44. Metersticks

45..: ,Microprojector bioscope

46. . Minerals -'1 set for teddher use, consisting of 5" x 6" mineral specimens
1 set for every two students consisting of 11 x,2" mineral specimens_

Preferred Minerals

Quartz
Orthoclose Feldspar
Plagioslase Feldspar
Muscovite Mica
Biotite Mica
Amphibole
Pyroxene.

Olivine
Chlorite
Garnet

Calcite or DoloMite
Magnetite or Hematite
Gypsum
Pyrite'

The majority of these minerals can be collected
mines or old mine dumps.

47. Models-:

from currently operating

Map. Projection.Mbdel.,- consisting of cylindrical, conical and azimuthal
projections on plastic sheets along with a matching
globe.

Weather Model- three dimensional,model showing coih and warm fronts about,
low pressure center

Stream table r water probf tray approximately 60 x 20 x 6 with a. water source
and sand to, be used for simulation of stream-and shoreline
features. Unit should be equipped with wave gpnerator and
sprinkler unit for rain simulation.

Sedimentation Tanks - tank with transparent sides approximately 48" x 12"
x 2" to be used for study of wave motion, sedimentation, beach
and itlta building, aq.turbidity currents.

LandformMbdels - plaStic units illustratihg the landforms that result. from
the osion of various geologic structures. Sides of models

(optional) shots i show geologic structure.
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Erbsion Models

484 Oceanography=

- models illustrating the resUltstZf erosional forces such
as. glaciers

If]your school is located near a large body of water (pond,
lake or ocean) that would make the study of water related.
phenomena possible, you should consider, adding the following
instruments to this list. Most of this equipment can be
constructed inexpensively from locally available materials.

,

49 ..pang; -'flat

with high sides50.
.r

51. PenddrudJdemonstration apparatus - may be constructed as a permanent part of the

A. Seechi disk
B. Nisken bottle
C. Bottom Grab sampler
D. Plankton net
E. .Water. chemistry kit

.: . classrooM7.,.!- .

,..

Permeability columns - set of 4. or 5 - consists of clear plastiCitUbes,...2 cm

. .,

111',1 in diameter, and one meter lon0; Tubes .Shodld be fitted with a screen, and cap.

on one end: The sealed end should be drainable by means of a rubber tube
"....! controlled With.a spring clamp.

i.Pipe steel 14" x 4"

5 . TsychrOmeter - sling variety with protected thermome.ters:%,

Ring stands with assorted rings and clamps .

4

OAdck specimens:

1 set for teacher use consisting of 5" x 6" specimens
1 set for every two students consisting of 11..x 2" sp6clmens-..

Preferred Rock Specimens

Igneous Metamorphic

Granite Phyllite,
Schist-
Gneiss- ---

dIMentary

..'",Sokikisone.

!.:-.:4:-.,,-......AlulTe..
Diorite

(massive) Gabbro .

1.4.peitaile (fragmental ) Basalt .. .

giomeate .
.,
Cim r,.. .. ....

Pumice
: . Scorria

. .

Rhyollite (Note: Most of the rock types listed above

.2;

Sadia

t.

Obsidian can be c011ected_in operating quarries
or monument works.)

or short pieces of broomstick ,

- for use in constructing topographic maps. These rods can be
constructed from 1" x 4" boards 10 ft. long and painted
appropriately.



60. Scale - bathroom type j.
f.

61. Screen Sieves set -used to separate soil, and sediment samples, consists of
4 screen-sieves of various sizes with a solid bottom and cover
(l_set per class)

62. Sighting devices- - for use in const ctidg topographic naps, may be constructed
from scrap lumber and a pocket level

63. Seismograms - available from Natio 1 Geophysical Data Center, Boulder, Coloradd
80302

Shovel.64.

65.

66.

Soil Auger

Spectroscope - handheld viewing va iety

67. Streakplatei -,unglazed porcelainTlates--can be acquired, romlocal ceramic.
-Wp,tOntractor :1

68. Styrdfoam'beils (100) with connectors to,,be uSed in mineralogy.

69. Telescope - This is an expensive item and should be acquired only when all
other necessary Materials have been purchased.

70. Tape Measure - cloth (English--metric)
steel (English--metric)

71. Test Tubes - Pyrex--assorted

72. Thermbmeters, celcius - 20°to T10°(with metal
ThermdMeters, fahrenheit Orto 220°(with metal

73. Tire Pump

guards)
guards)

74. Tdrntable - shoUl&be'cdnstritcted:Of plywood and be
accommodate a:Ilipdel Pendulum'

75. Triangular Riles

76. vVecuum pump

77. Watch glasses

Balloods, toy.
Battery, dry-cell, low voltage'
Brass paper, fasteners
Bricks
Candles, assortsksizes
Cardboard

StdPPlies
Chemicals

Alum
Cornstarch ,

Hydrochloric'aaa
Iron. filings

Limestone chips
Phenylsclicyllte
Pyrite specimehs,
Sulfur, powdered
Table,Salt
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Clay, potter's
Cloth.

Coal, soft
Coat hanger, wire
Compass, drawing (teachers' chalk)
Construction paper, various colors
Corks, assorted sizes
Crepe paper
Diffraction grating, replica
Egg beater,
Filter paper
Food coloring
Glass plates, approximately 3" x. 3"
Glass rods, assorted diameters
Glass tubing, assorted: diameters
Glass tubing, 1!' in diameter by 30" in length
Glue
Graph paper
Gravel 4

Hardboard (Masonite) 18" x 18" x 1/4"
Ink
Protractors, teacher'sdemonstration and student
Razor Blades
Rulers, 12°' e-

Rubber bands..
Rubber stippers., assorted sizes--solid, one-hole, two-hole
Rubber tdbing, several diameters
Sand
Screen wire
Sewing Needles
Steel wool.
Straight pins.

ir

String
Thumbtacks':
Translucent paper
Wire, insulated, copper
Wire screen, 4" x 4'
Wood shavings
Vermiculite mica
Vaseline
Matches
Marbles, large and small
Modeling clay (various colors)
Paper cups
Paper. towels .--

Pebbles .

Pegboard, Masonite
Pennies (hilf-lifel.aboratory)

'.Ping-Pong balls or balls of similar size
Plaster of Paris
Plastic bottles, with screw caps.
Plastic sheet (painter's drop cloth)
Plastic tubing
Plastic food wrap

PlatinumorNichrome wire mounted in
glass handles
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. . ... ':.. . ,. York.

ACT +i:lms , Inc., 35!;West 45th. Street, New YOrk;,,'New York 10036.
...

. ., r.

Abelard .!' Schuman,'Ltd., 10 EaSt 53td Street, New. York, New York 100.
c .,.

Harry N. Abrams1,Inc., 110 East 59th Street, New York, New York 10022

Academic Prg's; 111 Fifth Avenue, New York, NO.YOrk 10003
.

,ACa.demy. Films*, P. 0. Box 4 4fA7 Poilywood , California.90038.

Bison- Wesley Publishing company, Inc., 2725 Sand Hill., Road; Menlo Park, Califo'rn'ia

94025

etna. Life and,CasualtY:;:l3mblic Relations and: dvertising .Dept. , Film Library, 151

Farmington Avenue, Hartford, Con.1160-cut 06115

American Association of Petroleum Geologists, P. o. Box 979, 11.11sa, Ofclahoma

American Education Publications, Middletown, Connecticut

American Educational Films, 132 Lasky Drive, Beverly Hills, California 90212
, .

American Elsevier Publishing Co., 52 Vanderbilt Avenue, New Yoricv: New York 10017

American Gas Association, Film Service Library, 1515 Wilson Boulevard, Arlington,
Virginia 22209 .

, -
American Geological Institute, 520E Leesburg Pike, Falls. Church, Virginia 22041

74101

American Meteorological Society, 45 Beacon Street, Boston, Massachusett: '02108

American Petroleum Institute, 1801 K Street, N. W,, Washington, D.C. 0'60

Anchor Books, 501 Franklin Avenue, Garden City,, New York 11530

Applied Arts Publisher; BoX 479, Lebanon, Pennsylvania 17042
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N. W., Washington, D. C. 20006

Athenetunpublishers, 122 East 42nd-Street, New York, New York 10017
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Association - Sterling Films, .5797 New Peachtree Road, Atlanta, Georgia.

Audobon Magazine, 950 Third.Avenue, New York, New York 10022

Aviation Maintenance Foundation, Box:739., Basin, Wyoming 82410

BFA Educational

30340

Media, 2211 Michigan,AVenue, Santa Monica, California



Bailey Film AsS6ciates' see' OA Educational Media,
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Bulletin, Ailerican. Meteorological Society, 45 ..Beacon..'!treet.,,:Boston MaSsaChuSets0108.
,

Burgess.PubliShingco,; 7108 Ohms Lane,,. Minneapolis,' MinnesOta 55435

Califohlia. Geology,' .Division of Mine$ and Geology, 1416 9th: Street, Room. 1314,-. Sacr4:iieri*
California - 95614:.

.

Cambridge University prescj*Ealt 57th Street, New York, New York 10022

Carolina Biological Supply Company, Burlington, North CarSVitit_27215

Caterpillar Tractor COMpany, Modern Talking Picture *Service,Ogierpillar Film Library,
1687 Elmhurst Road -Elk Grove Village, Illinois 60007

Chronicle Books, 870 Market Street, Suite 915, San Francisco,. California 94102

Churchill Films, '662 North Robertson Boulevard, -Los Angeles,Talifornia 90069

Citadel Press, Subs. of Lyle Stuart,, inc., 120 Enterprise Avenue, Secau6us, Now Jgisey
07094

Colorado Geological Survey, Denver, Colorado

Colorado State Division of Commerce and Development,, Tourist Development Section, 602
State Capitol Annex, Colorado 80203

Colorado State University, Institute of Technical and Industrial Communicatiops, Social
Sciences Building Room C 225, Fort Collins, Colorado 80523'

Columbia University Press, 136 S. Broadcast, Iryingtori-!on,,,HUds611;' Neig'York" i.0533

Communications Research Mhchines, Inc.,.201 Eafrt,.50th Street, NeWYorlc; New,York2.
10022

. z

Comstock Publishing AssociateS Cornell- UniverSity-Press, 124 Roberts Place, .1
New York 14850



-Conway Research, Inc., Peachtree Air Terminal, 1954 Airport Road,' Atlanta Georgia
30341

-.- ,

. .. ,
Coronet InstructiOnalMeciia, 65 East.South Water Street.; Chicago, IlIinoit 60661

Coward, McCann, and eo gheiah, Inc. 200 Madison Avenue, New York, New York
10016 .

..

Thomas Y. Crowell.Co. , 10 East 53rd Street,:New York, Net, York 10022

1.(rbwil.Pub isliers, Inc.. One Park Avenue, New York, New. York 11.0d6
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